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e 


- ال Panelled Beams‏ هى عبارە عن کمرات متقاطعه 8 , ,8 
مکونه شیکه من الکمرات لتعمل Grd A۸0۸‏ . 
- و عند تقاطع هذه الكمرات مع بعضها تكون بينها بلاطات صغيره (0 ٭ ») 
و هذه البلاطاٿ إما أن تكوù Solid Slab or Hollow Blocks‏ 
- يفضل أن تكون المسافات بين الكمرات الداخليه (0 ٣ت‏ @) من 5.0٬۸(‏ ج n‏ 2.0). 
و لا يشترط أن نتكون المسافات بين الكمرات مسافات متساويه. 
تستخدم ال 8es‏ 11e4اeممPa‏ للبلاطات ذات المساحات الکبیرہ ( 150۸۳ ج٥‏ 80) 
بدون وضع أعمده فى الداخل و اذا زادت المساحه عن ذلك نأخذ تأثير الاعمده 
و نعمل Panelled Fr» nes‏ و فى هذه الحاله ممكن أن تصل المساحه الى( 500) 


- ممكن وضع أعمده خارجيه لتقليل ال .⁄[.8 على الكمرات الخارجيه 84 ,و8 . 
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البلاطات محموله على الكمرات المنقاطعه Panelled Beams‏ 
و الكمرات ال »ء8 4ء]ا]اممPu‏ محموله على الكمرات الخارجيa Edge 8eams‏ 
و الكمرات ال ع٣٨»ء8‏ مءول محموله على الآعمده. 


لان ال S٤r ess‏ للكمرات ال d٥1اء‏ مه أكبر بكثير من البلاطه 
اذا البلاطه تعتبر محموله عل Edge Beams JI y Panelled Beams J|‏ 


Edge Beams JI y Panelled J| ای اننا اعتبرنا الكمرات‎ 
. للبلاطه‎ R4 ؟uممorا8 کأنما‎ 


Edge & Panelled Beams 
Rigid Supports 


بک 
ہک2 
ررر 
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ج 9 RRS‏ 
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CSS CRSSNIISESSS‏ 5 
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ال Beams‏ ledاPanel‏ تکون شبکە 


و الكمرات ال QĞ٥1]عء‏ ٠ى‏ المكونه للشبكه لا يوجد أيا منها تحمل الأخرى . 


ای لا یوجد کمره حامله و کمره محموله ۰ B,‏ 


Bs 


لذا عند رسم تقاطع الكمرات فى ال Plan‏ ترسم کما بالشکل س 


و الفائده من عمل الشبكه هو انه لا توجد كمره تحمل الاخرى . 
فیتوزع الحمل فی الاتجاهین فیقل ال (e/f]e٥٥٤٥۸‏ و بالتالی تقل قیمهە ال "0۳٤۸4‏ 
و بالتالى عند التصميم تكون كميه الخرسانه و الحديد المطلوبين اقل و بالتالى تكون الكمرات أرخص . 


کل کمره ٣1٥d‏ »۲ تعمل بالنسبه للكمره العموديه عليھا كأنھا ئp0oF Elastic Sup‏ 
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B1 


| ر‎ | 
B4 B4 
Bz 
Rigid Flastic Rigid 
Support Support Support 
SOS A 


و 


| ت 

B 3 B 1 B 3 
Rigid Elastic Rigid 
Support Support Support 
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Before Loading After Loading 


و لكى نضمن أن الكمرات ال dء11ءمى۶‏ لا تحمل الكمرات ال d٥1]عءم‏ هى العموديه عليها ٠‏ 
يجب أن تكون ال ١٠ر٤5‏ لكل من الكمرتين تقريباً متساويه . 
a e‏ 


Stiffness 


Bn Ls (۵ ~ (5 
| Ls/B{ T\L JB2 


Stiffness B1 = Stiffness B2 Stiffness B1 > Stiffness B2 
Panelled Beams Secondary Beams & Girders 
الكمره 82 محموله على الكمره 181 لا توجد کمره محموله على الاخری من 82 ہ181‎ 
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Stiffness 


1 Ls (^ ~5 
| Ls/B{T\L JB2 


x K> Material of the Beam. 


أی یجب أن تکون ال 1٣ا1‏ للکمرتین واحده (خرسانه مسلحه) 
(E) gp, = (E)Bs‏ 


% 1] —, Dimensions of the Section. 


ای یجب أن تکون أبعاد القطاع لكلا الكمرتين متساوى t,=tp‏ و Db, = Dz‏ 


(I)g, = (I) Bg» (I1)g, >> (8; 


الکمره 82 محموله على الکمره 81[ لا توجد کمره محموله علی الاخری من 82 ,81 
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+ [> Length of the Beam. 
. أی يجب أن يكون طول الكمرتين تقريباً متساوی‎ 


(L)p, = (LD ga 


و حتى اذا كان الطولان مختلفان (L)g,#* (L)gz‏ يجب ان يكون الفرق بينهم قليل . 


لذا شرط فى البلاطات ال Panelled B‏ . 
شرط فى البلا anelled Beams‏ 15ج 2 فى الكود 
S‏ 


کک < 
Secondary Beams & Cirders‏ 5 
الکمره 82 محموله على الکمره 181 a‏ 
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Types of Panelled Beams. 
(@ Simple Panelled Beams. 


Deflection ATO T2 


a 
B.M.D. e OTs 


M * Reduction Factor 
Îã>Y Reduction Factor Jı یتم حساب‎ 
. يتم دراسه هذا النوع فى هذا الملف‎ 
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@ Continuous Panelled Beams. 


لکی نضمن ان Girder Jı‏ سیحمل الكمره Bez‏ 
یجب ان نکون ال S٤ ٣es‏ لا 6٣de‏ اکبر بکثیر من الکمرہ 82 
إٍما عن طریق زیاده بعاد قطاع الد 6٣e‏ لزیادہ ال [ لا Gir de٣‏ 


او وضع عمود فی منتصف ال عل 6)٣‏ لتقلیل ال £ لد Girde ٣‏ 


© Copyright Eng. Yasser El-Leathy 2016 . All copyrights reserved. Pancelled Beams. 
Downloading or printing of these notes is allowed for personal use only. 
Commercial use of these notes is not allowed. (www.yasserelleathy.com ) Page No. 10 


Deflection 


کک 


ٍ کے 
M 1 * Reduction Factor‏ 


B.M.D. 


M 2* Reduction Factor M 2 x*« Reduction Factor 


لن نستطیع حساب ال ۸e uct ٥۸n ٣c‏ بالطرق الیدویه 
لذا سنضطر لحساب الد Continuous Panelled beams‏ 


عن طريق الكمبيوتر ٠‏ 


لن يتم دراسه هذا النوع فى هذا الملف . 
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(@ Skew Panelled Beams. 


لان أطوال الكمرات مختلفه فنكون sعع٣؟ S٤‏ الكمرات مختلفه 
و بالتالى يكون توزيع الاحمال مختلف . 


لن نستطیع حساب ال ۸e ucا0٥ ١ ٣ ct o٣‏ بالطرق الیدویھ 
لذا سنضطر لحساب Skew Panelled Beams J|‏ 


عن طريق الكمبيوتر ٠‏ 


لن يتم دراسه هذا النوع فى هذا الملف . 
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(© Panelled Frames. 


Simple & Perpendicular. Panelled Frames. 


M 1 * Reduction Factor 


M 2 x» Reduction Factor 


لن نستطیع حساب ال ۸e uct ٥۸ ۴e٣‏ بالطرق الیدویھ 


لذا سنضطر لحساب ال ۴٣۳۸٤8‏ 4٥1ہی‏ عن طریق الکمبیوتر ‏ 


لن يتم دراسه هذا النوع فى هذا الملف . 
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Simple Panelled Beams. 


Steps of Design. 


(D Design the slabs. (7wo way slab (يفضل أن تكون‎ 
( Solid or Hollow Blocks Slabs) ( @ * b) 

a- Choose the Thickness of the Slab (ts) . 

b- Get the Loads on the Slab (Wg). 

e- Get the Load Factors @, B 

d- Take a strips in the slab («at the Load direction ) 
And then Get (B.M.) on the Slab & Design the slab. 

€e- Draw Details of RFT. of the slab in plan. 


@ Design the Panelled Beams. ( B,» Bz) 


@d-— Get Dimensions of the beams. (b,t) < 

D- Get the avarage Load on the Slab. (Wan). 

C - Calculate QL, B (For the hall area) By using Grashoff. 
d- Get the Loads on the Panelled Beam & Calculate the B.M. 
€ - Calculate the reduction Factor of the B.M. إا‎ 

F 


JQg— Draw Details of RFT. For the Panelled Beams. 


Design the Panelled Beam. 


(@ Design the Edge Beams. 
(The Exterior Beam ) ( Bg B4) 
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® 
سر 


حه 


۳ 


طه 


طه محموله على اکثر من ٥0۳18‏ اء اذا تعتبر شریحه 0۸1.018 


Con 


ای اننا 
کانما 


d Supports 


الكمرات 


اذا البلاطه تعتبر محموله على Panelled Beams J|‏ 


Rig 


Edge Beams JI y Panelled Jı 


e 


طه 


اعتبرنا 


Edge Beams Jl ۾‎ 


لان ال Stiff ress‏ للکمرات 


ال 1ed]اeص»‏ أكبر بكثير من البلاطه 


SSSA 
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ISN VAXXSYNNN 
VY 0 09 
009 
0 0۵ AV 
4% 0000 
6% 000 
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XY SSAA 
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000 


% 
SSSI 
ISSO NIN 

IY 


(DMD Design the slabs. 


يتم تصميم البلاطات سواء كانت سهااه[۸ ٣ه ©٥104‏ بالخطوات العاديه لتصميم البلاطات . 


IF all The Slabs are Two way Solid Slabs. 


@“- Choose the Thickness of the Slab. (ts). 
S^ 3sor 400r45 ا و ا‎ 
b- Get the Loads on the Slab. (Wg). 
Ws =1.4(tg c+ F.C.) + 1.6 L.L. 


C- Get the Load Factors Q@» B |o 


m L _ Mma 
m Lg m b 


Get T= 


OIF L.L.< 5.0 kN\nê 


Use C.P. (Code of Practice) الحالة العامة‎ 
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d- Take a strips in the slab (at the Load directions) 
And then Get the Bending Moments (B.M.) on the Slab. 
& Design the slab. 


سي 


22 


SS 


ZZ 


س تۇخذ ال sمr) 9S‏ 
LL LL ODL‏ 1 حضف کا اة 
e 0‏ 5 


b2 ez 2‏ فی هذا الشكل يوجد ءمrا؟‏ 4 
4 ااا 


E CCE 


$ 
x 


Strips at QL direction. Ol, Ws Qews @, Ws 


Take Cover For Short Dir. 
= 20 mm (Q Dir.) 


QL Dir. 


Then get As a 


Strips at B direction. B, ws Br ws B, ws 


ğĞ gg إا ا‎ 


Take Cover For Long Dir. لجل ملل ملل سا‎ 


= SO mm ( B Dir.) 4 | 
d 


= t=O mm 
B Dir. 


Then get 4s8 
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€e- Draw Details of RFT. For the slab. 


@ Steps of Design the Panelled Beams. 


1 - Get Dimensions of the beams. (b,t) 
2- Get the average Load on the Slab. (Wun). 


3 - Calculate QL, B (For the hall area ) By using Grashoff. 


4— Get Loads on the Panelled Beam & Calculate the B.M. 
Sin O 
Sin 90 


56 - Calculate the reduction Factor of the B.M. ( 


6— Design the Panelled Beam. 
7—- Draw Details of RFT. For the Panelled Beams. 
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C@- Get the Dimensions of the beam. (b,t) 


- Take D= 250mm or = 300 mm 


5 لان الکمرات 82 ,8 مکونه شبکه 

اذاً عند وجود 10٩٩4‏ سیتوزع على مساحه اکبر 
اذاً قیمه ال (٥1٥٥٤0٥۸‏ للکمرات سنقل 
اذا قیمه ال ٥۸٤۸٤‏ للکمرات ستقل 
اذاً لن نحتاج قیمه ٤‏ کبیره للکمرات . 


— Take Û For B,,Bs 


b- Get the avarage Load on the Slab. (Wan) 
اذا وضع حمل عند تقاطع کمرتین معا سیتوزع على الکمرتین بنسبه 8 وا0‎ 
مستنتجه‎ 6٥ہو‎ ٥/f و یتم حساب قیمتی 8 ,ا0 بطریقه f/ه ی۵٣6 ولکن قوانین‎ 
. على أساس ان الحمل كله منتظم أى أن وزن المتر المريع متساوى على كل المساحه‎ 
لذا نعمل على فرض ان الحمل كله منتظم بحساب قیمه (.ر۷)‎ 


GT 


1 1 


ج ج ج ج جح ج ص ج ج ڪڪ 
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نعتبر أن السقف عباره عن بلاطة كبيره (و1 + 1) 
و لة وزن مكافئ (Wan)‏ 


2 
/ 
7 


7 
A 


ون المت ر المرن من البلإطة 
Total Weight of slats = Wg « Total area‏ 
Ws+*(L+*Ls)‏ = 


Total Weight of Panelled Beams = ٠ 1 
Volume of all Panelled Beams *« Öc 1 [ 
b (t-tg)[ panelled Jı أ . 7 ر | مجموع أطوال الكمرات‎ 

ص مجموع أطوال الكمرات الداخلية فى هذا المثال 
L=(2L+2Ls) 1, 1,‏ 2 
0 ا ,01 — Total Weight of Panelled Beams‏ 


1.4 *D (t-ts) (2L+ 2Ls) * Oc 


r 
ZA 
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1-IF the slabs is Solid slabs only. 


771 


ر ا 
ر ر 


UU __. Total Weight of slabs + Total Weight of Panelled Beams 
e a E 
Total area 


Ws +*(L+ Ls) + Total Weight of Panelled Beams 


Ur) = 
MU. 
L ¥ [Ls 
E Total Weight of Panelled Beams 
wu Wg + 
CU. S س > ص‎ 
را‎ + Zs 


2-IF the slabs is Solid slabs with Void. 


ا 2 


UU = WU + Total Weight of Panelled Beams 
dU. sS ڪڪ‎ 
L»*« Lg— a+*b 


© Copyright En er El-Lea ٠ 1e2 0 ا‎ ed Panelled Beans. 


ning ote | r per alus only.‏ ا 
wed. (Www yas 9 rellea athy.com )‏ 


S3 -—IF the slabs is Solid & Hollow Blocks Slabs. 


۸1.8. هو وزن مساحه (8٭٥1.0) من البلاطه ال‎ )W,:5( 
)ف(‎ = H.8. لحساب وزن (1.0٭ ۸ 1.0) من البلاطه ال‎ .. 


⁄ 
/ 
ھے سے MM‏ 4ے 


__ Total Weight of Solid slabs # Total Weight of H.B. slabs 4 Total Weight of Panelled Beams 
CU. TT 
Total area 


Wrib 
Ws «area. (s.8.) + (“ê )» area (H.B.) + Total Weight of Panelled Beams 


Total area 


Uu aU 
7 * [Ls 
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C- Calculate QOL » B By using Grashoff. 


E 
6۲۵8۸٥ بعد تحویل الحمل کله الى حمل منتظم نستطیع الان ان نحسب قیم @ ,0 عن طریق‎ 
و لیس للبلاطات‎ 0۸٣٤1] 4 للکمرات ال‎ 0, B و لاننا نحسب قيم‎ 


و لاننا ندرس الكمرات ال Simple Panelled 8e8‏ قط 
اذا داشما سنکون قیمه 77 ,77 داشا تساوی 1.0 


m=1.0 , Mm=1.0 


p_ mL _ (1.0) L 
nt Lg, (1.0) L 


S 


Grashoff —-—-— 
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d- Get the Loads on the Beams & Calculate The B.M. 


لحساب الاحمال فوق كل كمره ۲u" e11ed‏ لن wiتطيع Load Distribution Jac‏ 
لانه فى الكمرات ال 11۴ĞGع٣ہ‏ »۶ ل پوجد كمرات تحمل الاخرى 
اى ان الحمل الكلى يتوزع على الكمرات فى الاتجاهين بنسب © ,ا0 


لذا نعتبر كل كمره تحمل نفس احمال الشريحه التى عرضها من .1.] البلاطه على يمين الكمره 
الى .1. البلاطه على يسار الكمره . 


7 


ر 
ر 
ر 
ر 


( 
\ 
( 


2 
M = W1 * Ls x Reduction Factor 


8 
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7 | C.L. 
1 HL, 
LBL 


ae 


ا غ و ا و 
[ 5 
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€E— Calculate the reduction Factor of the B.M. 


بعد حساب ال n0 "ert‏ على الكمرات panelled J|‏ 
نحتاج لتقلیل هذا ال ٥7۸٣۸4‏ لوجود الکمرات فی شبکه Grid A۸Acti0"‏ 


و لفھم تأثير ال 6۳٤۹4 ۸4٥07‏ و تحديد قيمه Reduction Factor JI‏ 
نشرح فى المثال التالى : 


اذا کانت الکمرات :8,8 موضوعه على مسافات متساویه ا0 


ستحمل الكمرتين نفس الحمل 0 ٭# رللا = ولل = ,لل = 0ل 


و بالتالی سیکون ال (٥1٥۴٥٤07۸‏ للکمرتین متساوی . 
و بالتالی سیکون ال ۸07۸۰07۸۹ للکمرتین متساوی . [M, = M2]‏ 


Bz N B | ۵ 
i 02_ i 01 
WU WU 
Mo M 1 
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اذا وضعنا الكمره و8 عموديه على الكمرتين 8ء 81 فى المنتصف تماماً. 
آی اننا ربطنا الکمرتین 8,82 بکمره عمودیه علیهم . 
جا سے 


Deflection Curve 


فی هذه الحاله سیکون ال (f1٥ ٥)٠07١‏ للكمره ,8 أقل من ال 0۸٠٠٠ء1(‏ للكمره و8 التى فى المنتصف . 
ستحمل الكمرتين نفس الحمل Wo = Wr * COL‏ = و W=UWU‏ 


و لکن ۸ (٥/1۴٥٤0‏ الکمرتین غیر متساوی ۰ هه 
و بالتالی سیکون ال 7۸07۸٣0٤7٣٤‏ للکمرتین غیر متساوی ۰ 8 


Bz A EF ھ۔ےے‎ Bı Sx FEEL 
WU WU 
Mo M 1 
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( 51 .( يساوی‎ 1B, sall Reduction Factor JI aميق و لحساب‎ 
2 


5 
حيث 1 © هى قيمه ال 0۸:٠ءا/(‏ عند تقاطع الكمره المطلوبه 81 مع الكمره العموديه عليها و8 


حيث 2© هى قيمه أكبر ٩0٠٠ءاfء(‏ عند الكمره العموديه عليها 88 


لا یوجد لھا ۸educti0۸ ۴٥07۳‏ لانما فی المنتصف تماما My= wx EE‏ 


2 
Mw. *x+ Reduction Factor 


81 


Where [Reduction Factor = 51) 


82 
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و لحساب قیمه ال Reducti0۸n ۴act07‏ للکمرەہ ,8 یساوی )51 ( 


52 
نحتاج لحساب النسبه (د) من شکل Deflection JI‏ للكمره Bs‏ ( الكمره العموديه على الكمره الطلوبه) 
2 


Sin ple J| كرات‎ Deflection Curve J| J پشبە تماما‎ 57n Curve وجد ان شکل ال‎ 


Sin O 


0 90 180 360,0 sin Curve 


XL_UV Deflection Curve For Simple Beam 
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To Calculate 


81 94 9 
The Reduction Factor = )د8(‎ 
52 B3 


Deflection Curve 


Sim Curve 


51 Sin Oz, 
.. j| Reduction Factor = 51 سے‎ 


52 


Sin 90 


To Calculate OB, | DB 
90 OB, 

O __X 

90 I\Z2 
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12.0 
4.0-4.0 ~40 


12.0 


Examples. 


Calculate the 
Reduction Factor 


For Beams B,» Be; 


P1 


X- 4.0m „, - 12-0 - 6.0m 


2 2 
Og, = O „90° 60° 

' 6.0 
9° „ 60° 


M = U, * 5 
1 1 8 sin 90 


ملحوظه ممکن اخذ ٩"‏ 8.0 =× بدلا من 4.0۳ 


8.0 0 o 
8.0 „90° 120° تەن قىمە‎ 
6.0 فتكون قي‎ 


OB, = 


فتکون نفس النتیجه لان 120° ی = 60° 617۸ 


12.0 
ww 0= -~41.0¬- 4.0 


4 


Panelled Bears. 


sim 60‏ گا چ ولل = ڃM‏ 
sin90‏ ` 8 ^ 
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13.0 
4.0-5.0 “4.0 


13.0 


2 ت‎ 0 
10 ۴ Sin 55.38 


Examples. 


Calculate the 
Reduction Factor 


For Beams B,» B; 


OB. = O „90° 55.38° 
P= 66 


M, =W, x« - 

1 1` 8 ` sin 0و‎ 

13.0 
Bz 4.0-5.0 4.0 
X= 3.0m» 100 5.0m 
OB, = — ± 90° 54.0 ° 
2 o 

M, =x 13 „ 4.0 _ 

2 ^` 8 ` sinڃ0‎ 


Panelled Bears. 
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Examples. 18.0‏ 
1 8.0-4.0 =3.0-4.0-=4.0 1 ا س 


Calculate the 


Reduction Factor For 


Beams B,» B,’: B4 & B, 


ل ت اھ اھا ا 
د ا 
© 


B, 18.0 


© 


© 


16 sin 40 


M, =W, « . 
1 1` 8 sin 90 


© 


sS ILLS 
ا چ ا‎ 
© 


Bz 18.0 


4 -3.0-—=3.0-4.,0- 4.0 کے 


۰ 
چ ڪڪ ڪڪ 


© 


© 


2 2 
M1, -uںرو‎ + گا‎ 0 
2 ^` 8 ` sin90° 


© 


ا ا a‏ 
ا $ ا 
حا 
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Bs CC 


© 


ا ت ا اھا ٣ا‏ 


© 


© 


© 


18ً „ Sin 56. 25 


gg 
3 3 8 sin 90° 


لہ ۾ ا 


18.0 


B 4 |4 0= 8.0-4.0 8.0-4. 


8 sin90ٌ 


اذا كانت الكمره فى منتصف البحر تماما ستكون 90 © أى أن 1.0 e0‏ 
0T‏ 


آی لا یوجد ٣0اuc Reducti0۸ ٣‏ فتکون قیمھ ال 0۳۸٤۸٤‏ کبیرہ 
أی أنه لم یتم الاستفاده من ال €٣ 4٤0۸‏ فی تقليل ال moment‏ 
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F'- Design the Beam. 


Take the cover = 50 mm OL Direction 


Take the cover = 70 mm B Direction 


Design the Sec. as T—Sec. 
C.L.—C.L.(a or b) 
B= 4 16tg+b 


K +b (K=1.0) 


d = t- Cover = ر‎ 


d -c\ ek —- (=¥ J = 


Fe* B 


Maus 
A4 e 
JE. d 
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IF There is a Void. 


Design the Sec. as L~—S'ec. 
C.L.—C.L. (Şor 8) 


beam Slab 


B= 46 tو+b‎ 
L 
KAZ +b (K=1.0 
( ) 


IF There is a Solid & Hollow Blocks. 


Design the Sec. as L~—S'ec. 
or D 
C.L.—C.L. (or 8) 


beam 


B= 4+46 tg+b 


KZ +b (K= 1.0) 


يفضل تصميم القطاع على انه 1-5٥.‏ من جهه ال اها؟ $014 فقط. 
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Check Shear. 


e 


%« Allowable Shear Stresses. 


d e = (0.24) ع‎ N\mmî 
(0.70( ا‎ N\mmt 


x Actual Shear Stress. 


£ 
ا 


1- IF d,< Qoy ys Use mim. Shear RFT. 5¢ 8\nt 


2- IF d< dy yy Increase Dimensions (Db or d ) 


Ma 


3-IF 4< 9s< ۹, ج‎ |g _ u _ 40 
MOL 2 b 9S 
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2 2 
As For YZ Stirrup Hangers (0.1— 0.2) Ag As For س‎ 
سم‎ 


آ ‏ ۵ے _ 


Sec. (1-1) 
As0 | 
نا‎ 


2 2 
A; For WL Stirrup Hangers (0.1 0.2 ) As ور‎ For WL 
RE صصص ڪڪ یوی ڪكك‎ 


As8 | 


Sec. (2-2) 
Asp 


نا 
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(@ Design of the Edge Beam. (Exterior Beam) 


الکمرات الخارجيه محموله على أعمده أی انما محموله على Aig Sup 07٣٤‏ 
و ليست موجوده فی شبكکه لذا لا يوجد ڊla Reducti0n F«ac0r‏ 
و ممكن حساب الاحمال عليھا عن طريق Load Distrib uti0"‏ 
و يتم تصميم الكمرات الخارجيه على Shear & monet J|‏ 
و لحساب الاحمال على الكمرات الخارجيه توجد حالتان : 


-١‏ اذا كانت كل الكمرات ال ۴@Ğع]]عء”ه/‏ محموله على الكمرات الخارجيه فقط. 


ممکن استخدام حل ap م٣021 te‏ 7 
و ذلك بأستخدام Wav‏ لحساب الوزن | 


کانما بلاطه کبیره أبعادها ( چ[ *[) و[ 


7 


کا کر کر کر کر ی ا ا SLE‏ 


ا ا 


ISI 


ل ا 
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E ۸ 2 


Ba E‏ الك 


4 9 اه Bs‏ 
ررر( 2 


Wg= (0.W.Jieam+ Span Wav. اہ وا وسا‎ 
zarea _ (0. 5 „8 1s) 
span 


ا 


> area (w ( 


WUga= (0.W. 
4 ( Jbeam + — span 


+ طا ب‎ ( 3 W4 


> area 3 aaa aaa 

ےا ا ےا span‏ 
2 2 )4( 
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۲- اذا كانت كل الكمرات ال U‏ عe]1ء”U/‏ محموله على الأعمده. 


أی ان وزن الكمرات ال Pu۸e11 ٤d‏ 
يذهب مباشره على الاعمده و لن 
يحمل على الكمرات الخارجيه . 
لذا لن نستطيع ان نحسب الاحمال على 
الكمرات الخارجيه عن طريق به ا 


بل یجب ان نستخدم و 


FTE E أ‎ 
۶ 


1 ME 
OOOO 7 EO 


RBs, RB, 
b 
ا‎ 
ا و ا و6 ےا ا‎ 
و‎ = (0. w. TT (و‎ (2) b b b 
Ra, RB, 
و‎ W3 
Solve it using Empirical Values 
سم ا قم اظ ا‎ 
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B4 


N CA 
b 
C ا‎ 
Wږ4=‎ (0.W.)beam + C4 )Wو(‎ (2) 1 


Solve it using Empirical Values 


اذا وجد اتجاه الكمرات ال Special Case. مu n e11ed‏ 
و الاتجاه الأخر محموله على اعمده . 


نك الل عك جات اتال 


اتجاه نحسبه بالطریقه ال ٤ا»‏ "0070217 
ای بأستخدام ره 1 لحساب الوزن . 

و الاتجاه الا خر بالطريقه ال ٤2ع‏ 
أی بأستخدام ۾ رل لحساب الوزن . 
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E a E 


Î 


E E r 
aA. 


Wڕ=‎ (0.W.)beam + )wWو(‎ (2) 


Solve it using Empirical Values 
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Note. 
Panelled Beams Je aلومحم‎ H0l10سw‎ 810 c)s اذا وجدت بلاطات‎ 
Two way Hollow Blocks يجب أن تكون البلاطه الوط‎ 
ں۶ نتقریبا بالتساوی‎ ۸٤11٤ d حتى يتوزع الحمل على الكمرات ال‎ 
12.0 


12.0 
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Panelled Beams General Examples. 


(D Design the slabs. (Two way slab jS (يفضل ن‎ 
( Solid or Hollow Blocks Slabs) ( a * b) 

@- Choose the Thickness of the Slab (ts) 

b- Get the Loads on the Slab (Wg). 

C- Get the Load Factors @, B 

d- Take a strips in the slab (at the Load direction ) 
And then Get (B.M.) on the Slab & Design the slab. 

€- Draw Details of RFT. of the slab in plan. 


@ Design the Panelled Beams. ( B, B,) 

@— Get the Dimensions of the beam. (b,t) 

D- Get the avarage Load on the Slab. (Wun). 

C- Calculate QL, B (For the hall area) By using Grashoff. 
C- Get the Loads on the Panelled Beam & Calculate the B.M. 
€ - Calculate the reduction Factor of the B.M. (59) 

F"- Design the Panelled Beam. 

Jg-— Draw Details of RFT. For the Panelled Beams. 


(QD Design the Edge Beams. 
(The Exterior Beam. ) ( Bg: B,) 
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Example. 


س ص ي 
خو ج و فهو و صف ا 


خخ | کل | خخ 
د O‏ 


B4 


Data. 
Fy= 25 N\mrt Fy = 360 N\mmê 


F.C. =1.5 kN\mÊ  L.L. =4.0 kN\m 


Reg. 


@) Design the Slabs as Solid Slabs. 
@ Draw Details of RFT. of Slabs in plan. 
(@) Design Beams B, Be, Bg, B4 
@ Draw Details of RFT. of the beams 


in elevation & cross sections. 
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@M Design the Slabs as Solid Slabs. 


a- Choose the Thickness of the Slab. (ts) . 


S1 two way Lg= 3.5m +gyۉĞ—- عو‎ 


{= 3500 - 87.5 mm ٠ 
ST, 


S2 two way Lg= 3.5 ص‎ +zyۉآ-ıq‎ 


mm‏ 77.7 = 3500 د 
45 


Sg Cantilever Le= 1.0m 


mm‏ 100 = 1000 د 
10 


Take (ts) the bigger value 1 s=100 mm 


b- Get the Loads on the Slab (Wg). 

Wg =1.4 (0.1025 + 1.50) + 1.6 (4.0) =12.0 kN\mrî 

C- Get the Load Factors @L, B 
2 


_ 0.87 (4.0 | | 0.8740 
0.76 (3.6) 0.76 (8.5) 

= 1.0 =0 

ج 0.50 = @ | |یے 0.50 = 


OL =0.5 T-0.15 ا‎ 
0.35 
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d- Take a strips in the slab (at the Load direction ) 
And then Get (B.M.) on the Slab & Design the slab. 


و وو و ي 


7 
2 


Strip 0 E, 
ا‎ LA, 


⁄ 
⁄ 
| 
⁄ 
2 
| 


12.0 0.50 (12)=6.0 0.42 (12)=5.04 WAG FBS 
a a a 0, 0S 


| الحو ,3 ملو و لحو E‏ 


ZA 


M M Me Me 


=10.7 10.7 10.7 9.0 


- 6 (3.5)(+ 2 M,(3.5+3.5 (+ Mو(3.5)(=‎ -6 (10.7+10.7( 


14 M, + 3.5 Mg = -107.4 ---@ 
M, (3.5) + 2 Mp (3.5+3.5)+0.0 = -6 (10.7+ 9.0) 
3.5 M, + 14 M = -118.2 ----@ 
6.0 5.983 6.96 
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و د وو ي و ي 2 Strip‏ 


12.0 0.42 (12)=5.04 


0.35 (12(=4.2 


الحو و لو 3g.‏ اسو r‏ 


2 
- 20 =-0 


سا )لے 


1 Me Mez 
=9.0 9.0 9.0 
24 


-6 (3.5)(+ 2 M,(3.5+3.5 )+ Mو(3.5)=‎ -6 (9.0+9.0 ) 


14 My + 3.5 Mg = -87.0 ---4® 
M, (3.5) + 2 My (3.5+3.5)+0.0 = -6 (9.0 + 7.5) 
3.5 M, + 14 M; = -99.0 ----@ 
6.0 4.7 5.9 
ا‎ 2.41 3.48 
E el el aes ane Feneled Beds, 
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Strip @ ETE Tae 


lll 


0.26 (12)=3.12g 0-35 )12(=4.20 0.26 (12-2 


لسو و یپ لوی یپ لر ی ا 


حم ) ام ) لہ 


24 
0.0+ 2 M, (4.0 +4.0 )+ M, (4.0) = -6 (8.32 + 11.2) 


My =-5.856 kN.m 


5.856 5.856 


ا 


3.312 2.544 3.312 
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چو ووب ي 28 @ Strip‏ 


a 7 a 17 


EL 
ر‎ “7 
VIII 


0.26 (12)(=3.12 


0.20 (12)(=2.40 0.20 (12)(=2.40 


24 


0.0+ 2 M, (4.0 +4.0)+ M, (4.0) = -6 (6.4 + 8.32) 


My, =-4.416 kN.m 


4.416 4.416 


کے 


2.59 1.824 2.59 
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6.96 


6.0 5.93 
Strip © 
6.0 4.7 5.9 
Strip @ 
ا‎ 2.41 3.48 
5.856 5.856 
Strip @ کے‎ 
3.312 2.544 3.312 
4.416 4.416 
Strip @ ا‎ 
2.59 1.824 2.59 


See. O Mor =6 kN.m\m 


fs=100mm:» d=100-20 =80 mm » B=1000 n عرض الشريحە‎ 


6 
5 = ل ج 4.79 =و) ج کی ,0 = 80 


6.96 «10° 2/7 < 
As = Taz »360 «g0 = 293 mmm AS 
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أي ل ا 


Details of RFT. For the Slab. 


س 
_ 
_ 


Panelled Bears. 
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@ Design of Panelled Beams. 


10.5 


Cd — Get the Dimensions of the beam. (bD»t) 
Take D=-0.25m 


D- Get the Loads on the Slab. (W qn) 
WU 


Total Weight of Panelled Beams 
= ددد + ولل‎ 


Lx Ls 
جموع أطوال الكمرات الداخلية ] (و)_‎ 
E 
Lx Ls 


U =1 2.0 1 28(2701 12+ 10.5[»25ء2‎ _ 134 87 kN\nê 


Ww 


U 


C - Calculate OL» B By using Grashoff. 


r mL (1.0) 12.0 


` ML, (1.010.5 


= 2 


1 
B= 1 ر‎ = e کڪ‎ 0.37 
^۳ 1+ )1.142( 
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B1 OL Direction. |105 
5 0-1 


d- Get the Loads on the Panelled Beam 
@& Calculate the B.M. 


ا 

3 ر 11 ا 4.0m‏ =( 
ا ج ج > 

WU = Wr OL * QU 

1 


= 13.87 ¥ 4.0 x 0.63 
— 34.95 kN\mt 


M = 34.95 „ 10.5 106 4 - 1em, W385 kN\m 
لسح.10 ا‎ 
B.M.D. 
agg 81.6 EN.m 
S.F.D. 
Sin © 


€ —- Calculate the reduction Factor of the B.M. ( 
Sin 90 


. O 
FE E o On 


® 
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F'- Design the Panelled Beam. B, 


QL Direction. «°. Cover = 50 mm 27z 


Û - 700mm Cd = 700-50 = 650mm 


T— Sec. 


ا 


kK 


C.L.—C.lL.= 4.0m = 4000 mm 
B = 416 (s+ =16 «100+250 =1850 mm B= 1850 mm 


K+ Db = 1.0 +» +250= 2350mm 


650 = cC, L010 ل > 6.84 =0 چ‎ =>=-ı- 6 
25 *1850 


417.010 2 
As = Ta. og E MR 


Check A Smin. A و‎ -7 A 


req. 


Min. b d= (0.226 Fer) g = (0.225 » 2 ( 250 »*650 = 67.8 i 
Fy 360 


As, > Hugh d Take As= As = 2157 mF (G6 P22 
reg. reg. 


ا bars‏ 4.0 = 4.78 کے 0ے ۔ _ n=‏ 
p+ + 6 #22‏ 


Stirrup Hangers = (0.1—¬ 0.2) Ag = (215 ¬+ 431 mnê) 


5 
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Check Shear. 


183.5 kN 
25 
¶ e = )0.24( gg = 0.98 N\mmî 
25 S.F.D. 
س‎ )0.70( ۱| = 2.85 N|mmً 
MAE 1.50 


bJ] 250 * 650 

q._ Yeu_ LAs(FN\S) Take 

° 2 bS 

_ 0.98 _ 2 )50.3( )240\1.15( 
2 250 *S 


: 1000 100 
No.of stirrups\m = = = 7.62 3 
o. of ps\ 3 Use (8 DP8\mM 


B2 1 : oxo 10.5 
کح‎ B Direction. 8.583.5 3.5= 


SSIS 


3 
q _ iis 183.5 *10 1.13 N\mm® ٠ deus 4s <, 
s8 MAT 


M=2,ڪ‎ Q8 = 50.3 


1.18 —> S=131.2 mm 


Cd—- Get the Loads on the Panelled Beam 
& Calculate the B.M. 


Db =3.5m 


Wz = WU * D + B 
13.87 ¥* 3.6% 0.37 
— 17.6 kN\mr 
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2 Wg = 17.96 kN\m 


= 323.3 kN.m م‎ 
12.0 


B.M.D. 


M = 17.96 „x 12.0 
8 


107.76 EN 323.3 kN.m 


S.F.D. 


Sin O 
Sin 9O0 


€ - Calculate the reduction Factor of the B.M. ( 


X=35m = 5.25 m 


OB, = 32 × 90° 60° 
5.25 


. O 
M, = 323.3 « SL _ 279.98 n.m 


. O 


Sun 90 


F—- Design the Panelled Beam. B1 


B Direction. “ Cover = 70 mm rz zz 


T- Sec. 
t= 700mm CC = 700-70 = 630mm 


C.L.—C.lL.= 3.5 Mm = 3500 mm 


B = 416 ts+D =16 «100+250 =1850 mm B= 1850 mm 


K+ Db =1.0« 000 +250= 2650mm 
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6 
630 = | E1, C= 9.55 > ل‎ == 6 


6 
279.98 +10 2 
As = Tse. s00 0 = 1494.56 mm 


Check A4 Sik A و‎ =5 mmî 


req 


Hin. b d= (0.225 Ve) bd = (0.225 « 25 ) 250 «630 = 492.2 mm 
Fy 360 


2 
As, > Hrd d Take As= As = 1494.5 mm (4 $22 


پا 250-5 _ D-25‏ 
ا 4.0 = 4.78 - 200-22 _ n=‏ 
22ش 8 22+25 25+ 


Stirrup Hangers = (0.1 0.2) Ag = (107 ¬+ 214 mnê) 


Check Shear. 


107.76 kN 


25 


e = )0.24( T5 = 0.98 N\mm® 


S.F.D. 


du س‎ )0.70( 2 _ 265 N\mm® 
Tmax 1.50 


Db o] 250 * 650 


“. d4 < do 


„„ Use min. Shear RFT. 5 %P8\m 
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3 
J _ Qmar _ 107.76 *10 — 0.66 N\mm® 
ي‎ 


9g-Draw Details of RFT. For the Beams (B1, B2) 


B 2 5 $E\mM @ 


ESN 
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(@ Design of Edge Beams. B3B4 


ج ځgğĞŞĞو‏ قو جص 
سے س25 .و2 ج لان الكمرات ال Qdع1]‏ ”ه۶ محموله كلما 
لا على الكمرات الخارجيه و ليس الاعمده. 
گل 6.0 اذا نستطيع حساب الاحمال على الكمرات الخارجيه 
ا کڪ 


Approximate Method ¦ٰرڍق‎ je 14.0 


0 
© 


B3 


ال ا للكمره الخارجيه يجب ان لا تقل عن ال للكمره ال أ «e)1‏ المحموله عليما 
Take D= 300mm , t= 700 mm‏ 


(0.W)u.L. = 1.4 « D» » c 
= 1.4*0.3*0.7+ 25 56. 
= 7.35 kN\m 
8ا ا‎ TT س‎ 
Zare _0.5*5.25+5.25 _ 2.625 43.75 kN\m 
span 625 a 
e ا نو چ ا چو چا‎ 
Wg= (0. Yeam* pan (a) 4 


50.2 9 
Wوa=‎ 7.35+2.62513.87= 43.75 kN\m ۸ 1 


2 
2-1096 
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Sec. O M.. 
U.L. 134.0 kN.m 50.2 @ 


R—Sec. 


109.6 ® 


650 = C, E __, 0,=4.85 > ل‎ = 6 


25 *300 
134.0 «10° 
As = Taz 360 «G7 = 693.3 mm 
Check As. Aş =693.3 mrê 


reg. 


Hin. b d= (0.225 VF) a - (0.226 » 5 ( 20 »650 = 507.8 mm 
Fy 360 


ه٠ و4‎ < Herb d .:.Take As=48= 693.3 mm 4 0 16 


Sec. @ Mor = 109.6 kN.m L—Sec. 


C.L.—C.L.= 6.0 m = 6000 mm 


B = J6ts+bl = 6 «100+300 = 900 mm B=720 mm 


K +b =0.8 « 9290 +8000 mm 
650 = C, E ل > 8.33=,€ چ‎ = 6 


6 
109.6 *10 2 
و۸‎ = 2 GÛ = 567.0 mm 


Check As, A s,„, = 567.0 mrê 


Hrin. b d= (0.225 VF) a - (0.226 5 ( 20 »650 = 507.8 mm 
Fy 360 


As, > Hb Û :.Take As= As, = 567.0mrê (3 $16 
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RFT. of Beam B3 


B4 , ل‎ 10.5 
چ‎ E 255. 25¬ 
0.7 


rom ر‎ LL 
5 
ڪڪ‎ 
r 
ا0 ,6ا‎ 
2 %0 


MM 
0 mT TOMOR 


{ = 700 mm ا‎ 
(0.W)u.L. = 7.35 kN\m' 1 


SN 


ب 


Xarea _ 5.25 ) 2.76 ( 


2.83 = کی و سے 
Span 6.0‏ 


> area 


Wa= (0.W.)beam + (Wa VK ) + Ws Le 


Span 1. 
Wg=7.35+2.963 «13.87 + 12.01.0 = 60.31 kN\m ١ الس ص .ی الس .ی ا‎ 
2 
س‎ =--2 
60.31 kN\mr 90.4 ھ‎ 
رر لومم لوی اا‎ 
= حح‎ 7 
1 
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241.2 
Sec. DO My, =241.2 kN.m 90.4 


R—Sec. 1 a 
1 197.37 0 
241.2 «10° 


6 
A. 241.2 0 
S ^ 0.786 +360 *650 ˆ 1311 mnê 


Check A Smin. A5 = 1311 E 


2 


Hin. bd= (0.225 e) d= (0.225٠ N25 ) 300 «650 = 609.3 mm 
Fy 360 


0 4< Hrinb d .:.Take As=- 4s, = 1311 mmr 4 p22 


Sec. ® My, =197.37 kN.m 7-Sec. ّ | 


C.L.—C.L. =1.0+5.25= 6.25 =6 50M 


B = 116ts+b = 16 «100+300 = 1900m B=1260 mm 


Kk+b =0.8 « 8006 +300 =1260 mm, 


6 
650 = C, e > €,=8.22 > ل‎ == 6 


6 
2 197.3710 
mm‏ 1021 = #660 کہ و۸ 


Check A4 ا‎ A Se 1021 mm 
کے‎ dQ. 
2 


Hin b d= ) ٥.26۰ = ( م‎ = (0.225 » 25. ) 300 «+650 = 609.3 mm 
Fy 360 


8 ,و4‎ < Hin b d .:.Take As=45= 1021 mr 
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RFT. of Beam B4 


© Copyright Eng. Yasser El-Leathy 2016 . All copyrights reserved. Panceclled Beams 
Downloading or printing of these notes is allowed for personal use only. 
Commercial use of these notes is not allowed. (www.yasserelleathy.com ) Page No. 66 


Example. 


9.0 
س3.0 سل 6 


Data. 


N\mmî 27 = 360 N\mrî‏ 25 کا 


F.C.=1.5 kN\mê  L.L. =3.0 RkN\m 


Reg. 


(MD Design The Panelled Beam B, 


@) Draw Details of RFT. of the beams 


in elevation & cross sections. 
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Design of Panelled Beams. 


9.0 
م .3~ —3.,0~=~=()( وا 


Choose the Thickness of the Slab. (5) 
S1 two way Lg= 3.0m +yۅۉĞ—-‎ 
4g 3000 = 75 mm 

40 


S2 two WauyYy Lg= 3.0m سے‎ 
fa 3000 = 85.7 mm 
8S 86 


Take (tg) the bigger value 1 s=100 mm 


b- Get the Loads on the Slab (Wg). 


Wg =1.4 (ts co + F.C. ) +1.6 (L.L.) | kN\ rê 
Wg =1.4 (0.1025 + 1.50) + 1.6 (3.0) =10.4 kN\mî 
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CL — Get the Dimensions of the beam. (Dt) 


Take D=0.25m 


t= و‎ _ 9 ‰6 m 


D- Get the Loads on the Slab. (Wan) 
WU 


Total Weight of Panelled Beams 
0 ااا اقا ات اس 0 و‎ 


L» Ls —Void 
Wn = Wg + 1.4 ى 5+ [مجموع أطوال الكمرات الداخلية ] ( ي _)) ا‎ 
LL» Ls —~Void 


6g kN\mÊ‏ 12_ 25*] 29.0 +29.0[ )0.6-0.1( 0.25 گا ب 0.4 1= ر 
3.03.0 -9.0:9.0 


C - Calculate OL» B By using Grashoff. 


3. e 


r- mL (1.0) 9.0 


n 8.0¬-~8.0¬-~3.0-‏ .0 ب 
4 
)1.0( ا 
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B1 OL Direction. 9.0 
ج‎ 3.0 ¬¬ 3. 0¬“ 3.0 


Cd- Get the Loads on the Panelled Beam 
& Calculate the B.M. 


5 
ررر د ررر 
Ww, = Wan, * 1 *‏ 


12.58 ¥* 3.0 x 0.50 Î 
3.0 
= 18.87 kN\mr 2 nS 7 | 


Wo = Uo. O2 * OL 


ا ا ا سے 
x 0.50 E LDS SD SES E‏ 1.5 * 12.58 
9.0 


— 9.435 kN\mt 


SRRRNSNNNNNNNNNN 


Lı=3.0mہs‎ CUea=1.m 


2 


18.87 9435; 18.87 


ا ا سے 
9.0 لور ول 3.0 
ا 
70.76kKN‏ 


B.M.D. 


M =138.0 kN.m 


SD: 


70.76 
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Sin O 
Sin 9O 


€ -— Calculate the reduction Factor of the B.M. ( 


¥= 3.0m > A - 4.5m 


Og, = 3-02 „90° 60° 
ا‎ 


. 60° 
M, = 138.0 + SL = 119.5 n.m 
sin 90 


F'"— Design the Panelled Beam. B, 


فى الكمرات ال 8/7٣7۸ ٤)۳0٤٥‏ نصمم كمره واحده فقط و نضع تسليح الكمرتين مثل بعض 
و يفضل ان نأخذ ٥0۷٤7‏ كىرە 8 لانه الآكبر لانه فى التصميم كلما فرضنا ان ال C0007‏ اكبر 


تقل قيمه © فى التصميم فتزيد كميه الحديد . 


B Direction. .“. Cover = 70 mm 


t= 600mm (C = 600-70 = 530mm 


C.L.—C.L.= 1.5 Mm =1500 mm 


B = 46 ts+b =6»100+250 =850 mm B= 850 mm 


KL 9000 
+b — 1.0 « 00U +250 50mm 
10 10 1 


6 
6 > ل ج 7.04 =€ چ ® | = 530 
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6 
119.610 2 
A6 = 0.826 * 360 +530 = 758.2 AAHAKA 


Check As, A s, „= 758.2 mm 


HMnin. b d= (0.225۰ 


° 48< Hin b d “. Take A-4, 758.2 mmr 4 22 


n D-25 _ 250-25 - 6.48 = 5.0 bars 4822 کڪ‎ 


+25 16 +25 
Stirrup Hangers = (0.1 0.2) Ag = (75 150m) (2 $10 


Fe) g g = (0.225 » 5 ( 250 +530 = 414.06 i 
Fy 360 


Check _ Shear. 70.76 
14.15 
SA7.D. 
ou = )0.24( س‎ — 0.98 N\mmê 
25 2 
e = )0.70( ج‎ 2.85 N\mm 


3 
q Q mar _ 70.76 * 10 — 0.53 N\mm® 
8 


b ol 250 * 530 


den, „„ Use min. Shear RFT. O 98m‏ <وd‏ ت 
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9-Draw Details of RFT. For the Beam B1 
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سم 1.0 =0 ,3~ 1.0 س 


ڪڪ ڪچ يتڪ ڪت 


Example. 


Zz, ZZLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL., 


لسر ,و لرل ,ولل ,ودا 1,20 لس 
Sec. (A4—-A4)‏ 


1 وات پا اخ 
ا0و 3.08.0 2 Data.‏ 


F = 25 N\mmî s Fy= 360 N\mnî 


CW 


F.C. = 1.50 kN\nts L.L. = 2.0 KkN\rË 
Reg. 
0 Draw a sketch show the RFT. of the slabs. without Calculations. 


@) Design the panelled beams B,,B2, B4 


@ Draw Details of RFT. of the beams 
in elevation & cross sections. 
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فكره المسأله 

الوزن الكلى للشخشيخه يتوزع على وsاوم٥‏ 4 و یکون حمل ال ٥st‏ الواحد حمل مركز 
اثذان منهم يحملوا مباشره على الاعمده و الاثنان الاخران يعتبروا حمل مركز محمول على 
الكمرات ال و8 & و8 #11۴4" و يتوزع الحمل المركز على الكمرات بنسبتى OL, B‏ 
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@ RFT. of the Slabs. 


ا ا وا 


3: 


ا 


9 


2 
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Design of Panelled Beams. 


a.- Choose the Thickness of the Slab. (ts) . 
S1 two way Lg= 3.0m +xzyۉĞ-ıq‎ 
{y= 3000 = 66.6 mm 

45 


Sa two way Lg= 3.0m +z-4 
{= 3000 = 75.0 mm 
40 


Sg two WauYy Lg= 3.0m سے‎ 
ي‎ 3000 = 85.7 mm 
35 


S4 Cantilever Le= 1.2m 
س‎ 1200 = 120 mm 
10 


Take (ts) the bigger value 


b- Get the Loads on the Slab (Wg). 
Wg =1.4 (0.1225 + 1.50) + 1.6 (2.0) =9.50 kN\mrî 


الوزن الكلى للشخشيخه يتوزع على وsاوم‏ 4 و یکون حمل ال ٥5‏ الواحد حمل مركز 
اثنان منهم يحملوا مياشره على الاعمده و الاثنان الاخران يعتبروا حمل مركز محمول على 
الكمرات ال و8 & و8 1۴4]ع٣»‏ و يتوزع الحمل المركز على الكمرات بنسبتى OL: B‏ 
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لحساب قيمه ۶/ لا 05٤‏ الواحد نحسب الوزن الكلى للشخشيخه (وزن البلاطه + وزن الكمرات + وزن الوځوم۲) 
ثم نقسم الحمل الكلى على ع فيكون هذا هو حمل ال ٠١‏ الواحد 


-١‏ وزن البلاطه = وزن متر مریع × مساحه البلاطه 


Total weight of Slab 
Ws* area =9.50 x» (5.0 « 5.0)= 237.5 kN 


۲- وزن الكمرات = وزن متر طولى من الكمره × الطول الكلى لا ع كمرات 
n Ana‏ 


Take O.w.(bean) = 3.0* 1.4 = 4.20 kN\m (U.L.) 


1 Total weight of Beams 
“  0.w.(team) length = 4.20% (4« 3.0) = 50.4 kN 


Po0sاs وزن ال‎ -۳ 
Take 0.W.(Post) = 3.50 kN 


Total weight of Posts= 3.50* 4= 14kN 


يتوزع الحمل الكلى للشخشيخه على وstم٥‏ 4 


2 Weight _ 50.4+ 237.5 +14 
4.0 4.0 


Loads on one Post — 


Loads on one Post  P— 75.5 kN 
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C— Cet the Dimensions of the beam. (D»t) 
Take D=-0.25m 


0-~ا— 8.0 nا=8.0‏ 5 
9.0 


D- Get the Loads on the Slab. (W qn) 


= Ws Total Weight of مسا سا‎ Beams 
L+* Ls —~ Void 
1.4 + م 5 [مجموع أطوال الكمرات الداخلية ] (و _)) ا‎ 
L+* Lg —~ Void 


Ww 


au 
Wau. = Ug + 


WwW 


kN\mÊ‏ 47 11 _ 2«9.0+2»10.0]*25[ )0.6-0.12( 0.25 1م 9.50 = ر 


9.010.0 —- 3.03.0 


C - Calculate QOL» B By using Grashoff. 


_ mL _ (1.010.0 _ 
= m Ly, (1.0) 9.0 5 
4 
QA 7 17 0608 ۰ 
1+ 1 (1.11) 


1 1 
7 ۔ے _- ا 
I+ 1 (1.11)‏ 8 


=0 .3ا0 .3.03| 


ا ي ا 
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B1 QOL Direction. 


d- Get the Loads on the Panelled Beam 
& Calculate the B.M. 


CA= 3.5 m 


WU = Wr LL * 
11.47 ¥* 3.5 x 0.603 
= 24.20 kN\m 


GS LELE LILI 
0 


- 


8 
1 


OOO! 
س‎ 


8.08.00 


W1 = 24.20 kN\m 


2 
M = 24.20 + 2 = 245.0 N." پس‎ 


ال وو ا 

B.M.D. 

108.9 kN 245.0 kN.m 
S.F.D. 

€ - Calculate the reduction Factor of the B.M. سے‎ 9 
Sin 90 
L 
X= S.0 m و‎ 2 = 0.0m 


. O 
M, = 245.0 * n5 = 198.2 kN.m 


© Copyright Eng. Yasser El-Leathy 2016 . All copyrights reserved. Pancelled Beams. 
Downloading or printing of these notes is allowed for personal use only. 
Commercial use of these notes is not allowed. (www.yasserelleathy.com ) Page No. 80 


F"- Design the Panelled Beam. B, 


QL Direction. “. Cover = 50 mm 


= 600mm d = 60 —-50 = 550MM 


C.L.—C.lL.= 3.56 Mm = 3500 mm 


B = 4 16ts+b = 16 «120+250 =2170 mm B= 2050 mm 


K+ Db =1.0 +» 0 +250= 2050mm 


6 
550 = C,\ (EE __, C= 8.91 > J >-6 
25 *2050 


6 
A. 198.20 
8 ^ 0.826 * 360 * 550 


- 1211 mm 


Check As, As 1211 ا‎ 
ڪڪ‎ reg. 


Hen b d= (0.225) o a - (0.225 . ÊS. ) 250 «550 = 429.7 mm 
Fy 360 


2 
Ag, > Hrd d Take As= As = 1211 mê O #18 


„. n _ D-25 _ 250-25 _ 5.23 - 5.0 bars 7v 
"+25 18 + 25 


Stirrup Hangers = (0.1 0.2) Ag = (121 242 mrt) (2 $ 10 
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Check Shear. 


108.9 kN 


25 
5 = )0.24( Teo = 0.98 N\mm® 


S.F.D. 


25 2 
)0.70( 2.45 N\mm 


8S DB 250 * 550 


„„. Use min. Shear RFT. 5 PE\rmt 


3 
_Qmar_ 108.9 *10 0.792 N\mm* .“. qd, < Yon, 
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Bz OL Direction. 


Cd- Get the Loads on the Panelled Beam 
& Calculate the B.M. 


E 


MLı=3.0mہs‎ CUa=2.0m 


Wa = Wy 1 * O 
11.47 ¥* 3.5 x* 0.603 8.0 1 3.0 1 .ا‎ 0 


Wz Wz w2 


Wو‎ = Woy. Ca2+* OC 


و ك * 0.603 x‏ 2.0 ¥ 11.47 = 


= 13.83 kN\m 
0.603 * 75.5 = 45.5 0.603 * 75.5 = 45.5 


24.20¥ 13.83 ¥ 24.0 


ا ا ا سے 
0 لاو و ل 3.0 
ا 
kN‏ 138.84 


=S23.17 kN.m 
66.24 
S"F.D 20.74 
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€ - Calculate the reduction Factor of the B.M. (3 9 
Sin 90 


¥= 3.0m > Z - 5.0m 


Og, = 3-0 „90° 54° 
۶° 50 


. O 
M, = 323.17 x STOL = 261.45 n.m 
sin 90 


F"—- Design the Panelled Beam. Bo? 


OL Direction. <“ Cover = 50 mm 


t= 600mm (Û = 600-50 = 550mm 


C.L.—C.lL.= 2.0 m = 2000 mm 
6 (s+ Dl =6 «120+250 =970 mm B=970 mm 


L 9000 
KAZ+bD —1.0 „« 30U00 
10 ¥ 1 +250=1150mm 


6 
550 = C, |2614 12 _ , = 5.29 > ل‎ >-6 
25*970 


6 
261.45 «10 2 
As = 0.826 +» 360 +550 = 1098 mm 


B = 
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Check As, As = 1598 a 
چ ج ج صصڪ‎ red. 


Min bd= (0.225 * Ve) bd = (0.225 « 2 -) 250 *550 = 7 Hi 
Fy 


As, > Hnh d ..Take A 1598 mm C(7 #18 
N 


n 0-25 _ 250-25 - ¢2 60 ۲ ا‎ 
4+25 18+5 


Stirrup Hangers = (0.1> 0.2) Ag = (159+ 318 mrê) 3 %10 


Check Shear. 138.84 


d e, س‎ )0.24( —_ — 0.98 N\mmÊ S.F.D. 


5 
| 


N\mmê‏ 2.85 — س (0.70) سے 


0 


Q 138.84 +* 10 1.0 N 
ے‎ ar _ O. F1U0 = 1.0 N\imm 
و4‎ bd 250 * 530 e< 4s < , 


8 


I ONY SE E. GO - Om 


_ 0.98 _ 2 (50.3( )240\1.15( 
2 250 *S 


1 1000 1000 
No.of stirrups\m = = 07 
0. of ps\ < r Use (7%8\m 
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—> S = 164.6 mm 


B3 B Direction. 


Cd- Get the Loads on the Panelled Beam 
& Calculate the B.M. 


Vl 


1 ١ 0 


D,=3.0m: D=1.5m 


Wو‎ = Wr D1 +» B 
= 11.47 ¥ 3.0 x 0.97 
= 13.66 kN\mr 


WU; = Urn * D2 + B 
= 11.47% 1.5 x 0.7 
= 6.83 kN\m 


0.397 ¥ 75.5 = 7 


13.66 a 


حو ولسم f‏ 
10.0 


74.21 kN 71.87 en 


B.M.D. 


M =184.8 kN.m 74.21 184.8 


S.F.D. 21.41 


51.38 


71.87 
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€ - Calculate the reduction Factor of the B.M. (sz ت‎ 
Sin 90 


¥= 3.0m L - 4.5m 


Og, = 3-0 „90° 60° 
° 45 a. 
M, = 184.8 x SZ - 160.0 knm 
sin 90 
F- Design the Panelled Beam. B2 N. 0 ے‎ 
B Direction. .. Cover = 70 mm . ٤ 0 
t= 600mm @ = 600-70 = 530mm 1 - Sec. 
C.L.—C.lL.= 1.5 Mm =1500 mm 
B = 46 tgs+D =6+120+250 =970 mm B= 970 mm 


L 10000 
+b = 1.0 « 10U 
K6 * 17 +250= 1250mm 


6 
530 =C, |/ 180.0 *10 __ C= 6.52 > ل‎ -6 
25 +970 


6 
160.0 «10 2 
8 = 0 826 * 360 * 530 = 1015 mm 


Check A8,nin. A, =1015 mm 

a. reg. 

HMnin. b d= (0.226 )b d = (0.226 A5 ) 250.580 =414.06 mm 
Fy 360 


Aş, > Mnh d Take As= As, = 1015 mr? 4418 


Stirrup Hangers = (0.1 0.2) Ag = (101+ 202 mnê) ا‎ 
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Check Shear. 
aye 74.21 


25 
(0.24) \l7 gg = 0.98 N\mm® 


)0.70( ا‎ = 2.85 Nmm çFp * 


q CU 
8 


3 
٩ ع‎ 74.21 *10 — 0.56 N\mm® ds < 


b 250 * 530 


„„. Use min. Shear RFT. 5 P8\m 
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Bı 


5S8 


2 #10 
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Example. 


10.50 


4, 


LLL 


DLL... 7 


ANN Sm SSSNKNNRNNKNKNRNNNNRNRNNNN 


10.50 


Design the Panelled Beams B1. B2 
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فكره المسأله 

الوزن الكلى للخزان الماء و وزن الماء يتوزع على sاویم ٥‏ 4 بالتساوی 

و يكون حمل ال 0st‏ الواحد حمل مركز محمول على الكمرات ال Panelled B, & B2‏ 
و يتوزع الحمل المركز على الكمرات بنسبتى 0 , )0 
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Total weight of the tank 
U.L. Water Walls 1 Walls 2 Floor posts 
= 1.5 [420 + (2» 65.62) +(2» 75.0) + 87.5 +(4» 2.34) ] = 1197.15 kN 


Load on one post. 


1197.15 
P= -—— - 299.28 RN 
4.0 
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B a | K1 
1 3. 5 0=. 5 0=. 5 0¬ 


fpr LIL 
3S 


7 رر 
a P a P E LS‏ 


AMESISIISSIESSLS CELLED HESE LL 


Wau * 4.0 * QL Waw * 4.0 «QL E 


10.5 


Designed as L-sec. 


۸ ۸ B 


7 
, sin 60° ٤ 
sim 90° 00 
cover = §0 mm 
oo 10.50 
B 2 |3.50 3.50 8.50- 


U 
7 


0 0 14 6 
Ons= ر‎ * 90 = 0 ٠ ۲ 6 


4 0 0 ى ا 
2 


$ 


۵ 


n 
4 
IIIIII ا‎ L2 


Ta 


a Ll 1 4 1 


HALLA A 


الح5 .3 ا 


N 
N 


nNnnٔٿڦڀڕٿmۆڳڕټژۆÛiÎ‎ 
- KF 


ھ 


SASSI 
RAR" 
3 


A§ 


N 


RRR 


Designed as L-sec. 


۸ ۸ 
7 zzz 


sin 60° 
¥ . o 
sium 90 cover= 70 mm 
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1.251 12.0-26 
TTT. e ee E e e 


zû 


zû 


Data. 

2 2 
Fou= 25 N\mri Fy = 360 N\mri 

2 
F.C.+ L.L.= 5.0 kN\m 
Reg. 
0 Choose a system of slabs and panelled beams to cover this area. 
@ Design all Panelled Beams. 
@ Draw Details of RFT. of the beams 
in elevation & cross sections. 
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0 Choose a system of slabs and panelled beams to cover this area. 


1.257 12.0 m26 
FF e e n e e e 


LL 1 
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Design of Panelled Beams. 


1 - Choose the Thickness of the Slab. (ts) 


1.25 | 12.0 1.25 


u 
mn nea3. 0=“ 3.,. 0=“ 3.0=~3., 0= 


S1 two way Lg= 3.0m ++ 


mm Tse) se sr‏ 75.0 = =وا 


S2 two way Lg= 3.0m +zy-ıq 


mm‏ 66.6 = 3000 ی 
45 


Sg Cantilever L e= 1.25 m 
tg 1250 = 125 mm 
10 


Take (tg) the bigger value تو‎ 140mm 


2- Get the Loads on the Slab (Wg). 


Wg =1.5 (0.14«25 + 5.0) =12.75 RN\mî 


جوم ممم 
¬0 .0-3 .0-3 .3.0-3 
CL— Get the Dimensions of the beam. (D:t)‏ 


Take D=0.25m 


© © © 


=a 
© 


© 
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D- Get the Loads on the Slab. (W qn) 


Total Weight of Panelled Beams 
L+* Lg —~Voids 
1.4 + م5 [مجموع أطوال الكمرات الداخلية ] (يئ_)) ا‎ 


L+* Ls—Voids 


12.75 , 14 0.25 (0.75-0.14) [3»12.0+3:12.0]*25 _16.31 kN\mÊ 
12.0«12.0 - 4.0») 3.0 3.0( 


Won. = Us + 
Wau.= Wg + 


WU. 


UU. ™ 


C - Calculate OL» B By using Grashoff. 


mL (1.0) 12.0 ب‎ u و‎ 


¬3.0 3.0“ 3.0-3.0 12.0 (1.0( ج Y= mm E‏ 
4 
وو کے ے کے 
)1.0( +1 1+7 
1 1 
50 @ ا > 
B 1+7“ 1+ (1 0)‏ 
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B1 QOL Direction. 
.ت‎ 12.0 


^~3.0¬-~3.0¬-“3.0¬-“3.0¬ 


C— Get the Loads on the Panelled Beam 


& Calculate the B.M. ۳ az 2S 


IS TTD‏ ا 
E ST‏ 


© 


u1=3.0m: ds=1.5m 


O «` © 


ا ہا ےا ھ ہے کے 


Wy = Wry, L1 * O 
= 16.31 * 3.0 * 0.50 
— 24.46 kN\m 


© 


< 24.46 kN\m` 
WU, = J ر‎ # COL 2 ¥ OL 12.23 ا‎ 


= 16.31 ¥* 1.5 * 0.0 E 
= 12.23 kN\m 128. َ e 


91.72 
Sin O 
Sin 90 


€ —- Calculate the reduction Factor of the B.M. ( 


X- 3.0m, K-6.0m Og, = 3 3.0 „90° 46° 


M, = 330.24 x sin 45 = 233.5 RN.m 
Sim 9O0 
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F"- Design the Panelled Beam. B, 
“ Cover= 70 mm Symmetric 
l= 750mm d = 750-70 = 680mm L- Sec. 
C.L.—C.L.= 1.5 Mm =1500 mm 


B = 46 ts+0 =6 «140+250 =1090 mm B= 1090 mm 


b mv 1.0 o. سے‎ 
K, 1 * 1 +250= 1450mm 


6 
6-> ل چ 7.34 =€ چ - 680=C,‏ 


6 
233.510 2 
As = 0.826 * 360 * 680 = 1154. 7mm 


Check Asmin A8 = 1154.7 mm 


Hnin. b d= (0.225 Ve) bd = (0.225 « V26 ) 250 «680 =531.2 mm 
Fy 360 


. A4, > Hb d -.Take As=45= 1154.7 i 5% 18 


= b-25 ے‎ 250-5 = 5.23 = 5.0 bars 
+25 18 + 25 


Stirrup Hangers = (0.1> 0.2) Ag = (115+ 230 mrê) 


3 %10 
Check Shear. 128.42 


de, = (0.24) e = 0.98 N\mmê 
, = )0.70( ج‎ — 2.85 N\mmî S.F.D. 
.„. Use min. Shear RFT. 
ا ا ا‎ | Panelled Beams. 
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ہ 


B2 QL Direction. 


12.0 


~3. 0¬--~3.0¬-“ 3.0-3. 0¬ 


C— Get the Loads on the Panelled Beam 
& Calculate the B.M. 


© 


u1=3.0m» Qde=1.5m Fr 


Wo = Wy, * 1 * O 
= 16.31 ¥ 3.0 * 0.50 
— 24.46 kN\m 


O «` © 


| © ا ® © م 


© 


= 16.31 ¥ 1.5 ¥ 0.50 ٠ 
12.23 kN\m’ 110.07EN 110.07 


ہس کے B.M.D.‏ 


275.17 


110.07 
S.F.D. 


110.07 
Sin O 
Sin 90 


€ —- Calculate the reduction Factor of the B.M. ( 


X- 6.0m, K-6.0m Og, = £.0 „90° 90° 


M, = 275.17 x SILI _ 275.17 Nm 
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F"- Design the Panelled Beam. B?2 


°. Cover= 70 mm Symmetric 


t= 750mm Cd = 750-70 = 680mm L- Sec. 


C.L.—C.lL.= 1.5 m =1500 mm 


B = 46 ts+b =6 «140+250 =1090 mm B= 1090 mm 


K+ Db =1.0« 12000 +250= 1450mm 


680 = C,\ | 36.2-10 C= 6.76 > J-6 
25 +0 


275.17 «10 2 
Aş = T26 + g60 »6g0 = 1300.8 mm 
A : 
Check Smin Ag =1360.8 mm 
ا‎ reg. 


Hin. b d= (0.285۰) a = (0.225 . 12 ) 20 «680 =531.2 mrê 
Fy 


As, >< Hin} d ..Take As=4s= . 1360.8 mm 6%18 


Stirrup Hangers = (0.1 0.2) Ag = (136 ¬ 272 mnê) 
3410 
Check Shear. 
110.07 
d cu س‎ )0.24( —_ = 0.98 N\mm® 
2 
dy = )0.70( ج‎ — 2.85 N\mm S.F.D. 
q Q 110.07» 10 0.64 \mm* «Qd. <Q فان‎ 
= OO OVI — N\mm 0 
SS pd 250 +* 680 Ss ou 
.'. Use min. Shear RFT. (59%8\m 
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Draw _ Details of_ RFT. For the Beams. (B1, Bz) 


81 


سم ۾ لبم مېي لومي لمم هل 
12.0 


6 ل #0 ر 2016 
2 
3418 
140 $10 2 
أ $10 2 


2 #410 750 Sec. (1-1) 
5%18 


2%16 ١ 2%16 


3 
3418 


750 Sec. )2-2( 
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Example. 


14.0 
9 40 1.0 0 4 0و 1 


Data. 
= 25 N\mmî F1 = 360 N\mmrî 
F.C.+ L.L.= 3.0 kN\m 


E 

@ Design the Slabs as Solid Slabs. 

@) Draw Details of RFT. of Slabs in plan. 
(@) Design Beam B, 

@ Draw Details of RFT. of the beam 


in elevation & cross sections. 
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فكره المسأله . 


ممكن للتسهيل عند حساب الاحمال و تصميم كلا من البلاطه و الكمره 
اعتبار انه تم ضم الكمرتين المتجاورتين معا و اعتبارهم فى الحسابات كأنها كمره واحده . 


e LL, 


٤ 


] 27 ZZ i 227 


آاے ا آ 
0.4 0.2 0.2 
Sec. (1-1) Sec. (1-1)‏ 


و ذلك أثناء حسابات الاحمال و التصميم فقط لكن عند رسم التسليح 
يجب ان نسلح على الشكل الاصلى ٠‏ لان هذا ما سيتم تنفيذه فى الحقيقه 


14.0 
د 


strip ® strip ® 
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@M Design the Slabs as Solid Slabs. 


٥ 3.5 
0 


d. - Choose the Thickness of the Slab. (tg) 


S1 two way Lg= 3.5 ص+zy-q‎ 


t= 3500 - 77.7 mm 
S8 5ږ‎ 


S2 two way Lg= 3.5 mصm+y3-q‎ 


t_ 3500 - 77.7 mm 
S8 45 


Sg two way Lg= 5.0 mصm+y-q‎ 
a. 5000 = 111.1mm 
S8 45 


S4 Cantilever Le= 1.0m 


mm‏ 100 = 1000 و 
10 


Take (tg) the bigger vaue {4=120mm 


b- Get the Loads on the Slab (Wg). 


Wg =5 (ts Se + F.C.+ L.L.) kN\mrt 


Wg -1.5 (0.1025 + 3.0) =9.0 kN\mî 
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0.76 )3.5( 
T= 1.48 


جے 0.56= @ 


8 =0.17 1 


_0.76)3.5( 


0.76)3.5( 
= 1.0 


r 


ج 0.35= @ 


8 =0.35 41 


C- Get the Load Factors ڪ,@‎ B 


0.76 (5.0 
0.76 (3.5( 
T= 1.48 


«a =0.56 | 
8 =0.17 ہے‎ 


_0.76 (5.0 


0.765.0 
= 1.0 


ج 0.35= @ 


Ê =0.35 4 


1 


_ 0.765.0 
0.76 (3.6) 

T= 1.48 

a =0.56 | 

ہے 0.17= 8 


۳ 


_ 0.76 (6.0) 
0.76 (3.5( 
T= 1.48 


ہے 0.56= @ 


B =o.17 4 


۳ 


_ 0.76 )3.6( 
0.76 )3.6( 

= 10 

ج 0.35= @ 


۳ 


8 =0.35 1 


d- Take a strips in the slab («at the Load direction ) 
And then Get (B.M.) on the Slab & Design the slab. 


14.0 
1.0 1.0 
3.5 >5. 0 3.5 


Z2 


Strip (DD 
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9.0 0.35 (9.0)=3.15 0.35 (9.0(=3.15 9.0 


0.17 (9.00=1.53 


e 


E :‏ کک ۹ سا 


FTA e 


20 


7 


- 4.5 (3.5) + 2 M, (3.5+5.0 (+ M, (5.0)= -6 (5.62+8.0( 


Strip @ 


9.0 0.56 (9.0)=5.04 0.56 (9.00=5.04 9.0 


ا 


0 gğĞو‏ و اضر g0‏ لح و سماں.1 


HALIL 


ا r‏ و 


-4.60 M ٢ 1 M 
=9.0 16.4 16.4 9.0 
24 
- 4.5 (3.5) + 2 M, (3.5+5.0 (+ M, (5.0)(= -6 (9.0+16.4) My =- 6.21 kN.m 
46 6.21 6.21 46 
2.36 3.63 2.36 
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Sec.D My, =6.21 ENm\m 


fs-120mms d=120-20 =100 mm » B -1000 nm عرض الشريڀحە‎ 


6 
6 = ل > 6.34 = > 6 | = 100 


6 
As = Tg” = 208.8 mmm 5410\m 
5 610(”° سيؤخذ تسليح باقى القطاعات‎ 
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Details of RFT. For the Slab. 


و ت ا 


HH 
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F- Design the Panelled Beam. B, 


C— Get the Dimensions of the beam. (Dt) |] 17%0 
س 3.5 س‎ g0 صم 3.5 س‎ 
Take D=0.40m 


as Ginevu in data 


D- Get the Loads on the Slab. (W qn) 


Way,= Ug + U Telal of Paneled Beams_ 
Lx Ls 
Lx*Ls 


kN\mê‏ 94 11_ 25[ 2.12 +212[ 0.78-01( 0.40 گل + 9.0 = ر 
* 


C - Calculate OL» B By using Grashoff. 


12.0 
سم 3.5 = 5,0 حم 3.65 س‎ 
r- mL _ (1.009.0 _ 
nt Lg (1.0) 9.0 
4 
ا‎ (1.0) 
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B1 lL Direoti 
و‎ irection. 
ڪڪ کڪ‎ 12.0 


حم 3.56 = g0‏ حم 3.5 = 


3.6 . 5.0 = 425m َ vrs 7 


JIJI IIIIII‏ ا 


ئ 4 III‏ ⁄ ا ر ر 1 ۰ 


i, ص‎ 4 


WU, = Wr LL * QU 
= 11.94¥ 4.25 + 0.50 ساسا‎ 


25.37 kN\m 


W1 = 25.37 kN\m 
M = 25.37 «10 2 = 456.6 kN.m سے‎ 
الیم ےم ا‎ 


B.M.D. 
152.2 kN 456.6 kN.m 
S.F.D. 
Sin O 


€ - Calculate the reduction Factor of the B.M. : 
L Sin 90 
X=3.O0mہs‎ = 6.0 m 


OB, = dO „90° 52.5 


. O 
M, = 456.6 + ے ا‎ 362.2 kN.m 
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F"- Design the Panelled Beam. B, 


فى الكمرات ال 8/7٠۳۸۴ (۳0٥‏ نصمم كمره واحده فقط و نضع تسليح الكمرتين مثل بعض و يفضل ان نأخذ ٠0٠۴٣‏ 


کمره 8 لانه الأكبر لانه فى التصميم كلما فرضنا ان ال 7٥ا٠٠‏ اكبر تقل قيمه © فى التصميم فتزيد كميه الحديد 


B Direction. 


= 750mm 


“ Cover = 70 mm 


Cd = 750-70 = 680 mm 


ا 


LL 


Ii 


T¬— Sec. 


C.L.-C.L.= 8 ر‎ 0 = 4.25 m = 4250 mm 


B = 416 tg+D = 16 «120+400 =2320 mm B= 2320 mm 
K+ Db =1.0« 1000 +400 = 2800mm 


6 
680 = C, || 3822:10  __ C= 8.60 > ل‎ >-6 
25 *2320 


6 
362.210 2 
Check As, As — 1791 Mz 


req. 


Hin. b d= (0.225۰ Fes) bd = (0.225 « 26 ) 400 «680 = 850 mrê 
Fy 360 


0 As > Han} d .:.Take As=4و,=‎ 1791mm C(8 #18 


48618 4%18 
. 2 
Stirrup Hangers = (0.1 0.2) Ag = (179 358 mm“) (4 $10 
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Check Shear. 


152.2 kN 


¶ e = )0.24( = 0.98 N\mmî 


ت 


3 
qı _ maz _ 152.2 «10 0.89 Mmm «. q. <Q 
SS Bq 250 +* 680 


.„'. Use min. Shear RFT. (5 P8\mt 


(0.70) ls = 2.85 N\mm” S.F.D. 


Draw Details of RFT. For the Beams. 


2410 each Side 


2418 each Side 2%18 each Side 


١ 2 $18 each Side 


2 #18 each Side 


0.2 لسو امول 
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Exarmwple. 


2 4 


12.0 
و‎ e E | e E ا‎ 


Data. 
F,= 25 N\immê ہs‎ Fy= 360 N\mmî 
F.C. = 1.50 kN\nts L.L. = 2.0 kN\nê 


Regd. 
@M Design the slab & Draw Details of RFT. 


@ Design the panelled Beams Bı, Bz 
& Draw Details of RFT. in elevation. 
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اذا اخذنا البلاطه (6.0*7.0) 08.0 0و 
عبارo‏ عن One way H.B.‏ 

هذا معناه ان الكمرتين 181 

هما من سيحملان البلاطه كلما 

و الكمرتان 82 لن يحملا شياء من البلاطه 
فستصبح شبکه Panelled Beams J|‏ 


غير منتظمه و بذلك تفقد میزاتها . 


mTOR aT 

لذا سنضطر اخذ البلاطه فى المنتصف 0-3.0 aen6—م—-=‏ 0 .ل 
Two way H.B.‏ 

حتی يتوزع حملها على ال ع کمرات 


سان چ جع 
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C- Choose the Thickness of the Slabs. 


S1 two Way Lg= 3.07 ty و‎ 3000 = 75.0 mm 


S2 One way Lgs=3.0m+xzı t4 3000 = 100 mm 


Take ((s) the bigger value Î{g=100 mm 


S4 Two way H.B. [Lg= 6.0. بہيي+ڊ‎ 


45 
Take Î t= 200 mm 


The Block (200 « 400» 150) r60 0 
h=150 mm — FWeight of Block = 100 N % 
ght of 400-49 
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Db-_ Get the Loads on the Slab 
For Solid Slabs. 


Ws =1.4(ts o + F.C.) + 1.6 L.L. 
Wg =1.4 (0.10» 25 + 1.5 (+1.6 (2.0) = 8.80 kN\m 


For Two way Hollow Blocks. 


WribT = [1-4 (ts 5e + F.C.) +1.6 (L.L) |] (S* S') 


+1.4x«D h x(2S—-b) *«öc + 1.4* (Block (ک ) (ونن‎ 


“. WribT= [1.4 (0.05«25 +1.5) +1.6 (2.0) | (0.5*0.5) 
+1.4 (0.140.15 » (2«0.5- 0.1)*25) +1.4 (100) ( 0.4) =2.515 
(kN \(S* S)) 


12.0 
l3. ea o 1 e 0= 


1 OOOO N۸ OOOO N 


12 OT H © B ® 3 0 ۹ 
Use Marcus 1 
140 0.76 )7( 
` 0.76 (6( 
7.0 =1.16 
For S.83. 
Use C.P. 
3.0 
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Strip @ 


=0 سے س 3.07 


کڪ د م س | ا 


COC Ws CO Ws 
0.358.8 0.358.8 
= §.08 kN\m = §.08 kN\m 


م 


ان ا gg‏ ا ا 


wl wl 
TL 1e 1.73 
[ [ 1. 
8 = 3.46 8 3.46 


"3. EES , 0)0 =3. 0= 


Panelled Bears. 


118 


Page No. 


B Ws B ول‎ 
0.35+8.8 0.35*8.8 
= 3.08 EN\m = 3.08 EN\m 


ممحساg‎ 


اا ب اتی ا 


wl wl 
E 1.78 E - 1.78 
2 2 
wL- 3.46 wl -8.46 
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Strip @ 3.0-6.0 e3 .0¬ 


Ug+*S 
8.80.5 
E 0.53+*5.03 
= 4.40 kN\m = 2.66 EN\m = 4.40 kN\m 
Is.s Ig.B 15.5 


Ig.B.= Tr I[,=(M.10 Bt 
B=0.5 m , t=0.20m 
ر‎ 


From Tables page 91 U = 318 
-4 -4 
IH.B.= (318*10 » 0.50.20 ( = 1.27۰10 m 


3 3 
(0.10) 0.5 _ )کی ۽[ 
2 12 


H.B 0 

. DEH.B. 1.2710 

Ta 06 “. | Zg.B.=3.05 I6.s. 
S.S., +16 
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= 4.1610 mi 


4.40 EN\m o 4.40 EN\m 
1s.s Iag.B S 
ت .23 94 ا‎ 4 95 
6.0 6.0 23.94 
0.0 + 2M, س‎ 4 3.05 Iss. ) + Mr )م‎ 8 (4.95 e) 
Mr =-6.45 kN.m\0.5m 
6.45 6.45 
1.72 1.72 
5.62 


Strip @ 


کن وه ل ag‏ ل 3م 
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Weg S Ws+*S 
8.80.5 PB wra 8.80.5 
= 4.40 EN\m a = 4.40 EN\m 
Is.s. H.B Is 8S 
لح3.0 م و این وا‎ 


e e‏ 1 أ 


0.0+ 2M, (3® , _ 0 ) + M1, ) - -6 (4.95 + e ) 


Iss. 3.06Iss. 3.05 Is.s. 3.05 Iss. 
Mı =- 5.25 kN.m\0.5m 
5.25 5.25 
2.32 س‎ 2.32 
© Copyright Eng. Yasser El-Leathy 2016 . All copyrights reserved. Pancelled Beams. 


Downloading or printing of these notes is allowed for personal use only. 
Commercial use of these notes is not allowed. (www.yasserelleathy.com ) Page No. 121 


۵ - نعمل تصميم للشراشح مع مراعاه عرض الشريحه . 
1.73 1.73 


S=1.0m 


S'=1.0m 


S=0.5m 


5.25 H.B. 5.25 


S'=0.5m ا‎ 
2.32 3.0 2.32 


Sec.D S.S. Myr =6.45 EN.m\rib 
t=100mm: d=100-20 =80 mm , S'=500 ۳" عرض الشريحەه‎ 


6 
0 دل ج 3.52 =€ ی ی 0 = 80 


A. 6-45 +0۴ 
8S ” 0.780 *360 *80 


Aş = 1 - 574.2 mmî/ m 8 ۵1 0/7 (( عدد زوجی‎ 


- 287.1 mmً/ 0.5 m 
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Sec.@® S.S. Mor =5.25 EN.m\ri 
t=100mm: d=100-20 =80 mm » © =500 " عرض الشريحەه‎ 


6 
0 دل ج 3.90 = س ا ,0 = 80 


5.25 «10° 2 


عدد زوجی ( 0\7 £1 6 ) ®^ m/‏ 455.7 - 2228 - مA‏ 


Sec. @ H.B. My, =5.52 kN.m\rib 
l=200mm: d=200-30 =170mm , S=500 nm عرض الشريحه‎ 


6 
6 = لل ج 8.09 = ج کا |0 = 170 


ر2 10°« 5.52 
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RFT. of the slabs. 


_ 


E A E E E DŞ DD, 


4 
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Design of Panelled Beams. 


COL— Get the Dimensions of the beam. (b,t) ET EE SFT 


Take D=-0.25m 


t_ Ls _ 120 076m 14 


16 16 


D=-0.25m| ÎU =0.75m 


ا 4 


D- Get the Loads on the Slab. (Wan) 


UU __ Total Veight of Solid slabs Total Weight of H.B. slabs 4 Total Weight of Panelled Beams 
MUU. 
Total area 


Wr 
_ Ws +*area(s.8.) + 5 e area (H.B.) 4 Total Weight of Panelled Beams 


Total area 


L*Lg 
Way, “80 (1213-807) + (GG J(7) +1.4 86 (0.76-0.1) [218+ 2.181026 
12x13 


— 10.96 kN\nîê 
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C - Calculate OL’ B By using Grashoff. 
ج 12.0 مم‎ 
3.0 6. 0= 3.0 


r mL _ )1.0( 0 0 
nt Lg (1.0) 12.0 
0.58 13.0 ١ 


1 __ 1 042 


ج0 .12 مم 
س 2 3.0 > O e‏ 


B1 QL Direction. 


OCL= 5.0m 

٠ 
Wry, * OL * OQ چ‎ 
10.96 ¥ 5.0 * 0.58 
= 31.78 kN\m 


Wr 


W1 = 31.78 kN\m 


2 
0 _ 572.0 kN.m 


M = 31.78 «12 


B.M.D. 


190.7 EN 572.0 kN.m 


S.F.D. 
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Sin O 
Sin 90 


L 
X= 3.0m: 3 =6.5m On, = 3 کے‎ „90 41.52 


€ - Calculate the reduction Factor of the B.M. ( 


M, = 572.0 x SRLS — 379. 17enm 
Sir 90 


F'- Design the Panelled Beam. B, 


QOL Direction. .“. Cover = 50 mm 
t = 750mm d = 750-50 = 700 mM 


C.L.—C.lL.= 1.5 mM =1500 mm 


B = 46 ts+b =6 «100+250 =850 mm B= 850 mm 


b 1. e ت‎ 


700=C, | /329.17«10 C= 5.24 > ل‎ =-6 
25 * 850 


6 
379.17 «10 2 
وا‎ 0 BER E 70 = 1821.6 mm 


Check As, A s,„, = 1821.6 mm 


Hin b d=). = ( < û کے‎ (0.225 5 ( 250 » 700 = 67 mrî 
Fy 360 


48< Hin b d “ Take As=4و,=‎ 1821.6 a 3 0 18 
E 
Stirrup Hangers = (0.1> 0.2) Ag = (182+ 364 mrê ) | 
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Check Shear. 


7 190.7 kN 
e = )0.24( 1.50 = 0.98 N\mmê 
dı = (0.70( ل‎ = 2.85 mm S.F.D. 
maz 1.50 


a or p= ene aS <u, 

q _ dey_ Tr As(F\5) Take 

°2 bs 

1.09  2)60.3( )240\1.15( 
2 250 »S 


١ 1000 1000 
No.of stirrups\m = = = 7.14 
0. of ps\ ETT Use (3 P8\m 


MNn=2, pP8=50.3 n 


—> S=139.9 mm 


B B Direction. 


Db =4.5m 1 
ول‎ 


Uanw.* D + B 
10.96% 4.5 x 0.42 


۵ 
XQ 


8 
SSNNNSINNN 
RRS 
QQ 
\ 

\ 
RRR 


2 
M = 20.71 « 437.5 kN.m 
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Wa= 20.71 kN\m 


B.M.D.‏ سپ“ 
gg 437.5 kN.m‏ ص 


€ - Calculate the reduction Factor of the B.M. (sz 9 
Sin 90 


X= 3.0m, &- 6.0m OB, = کے‎ „90 45° 


M, = 437.5 + SLA _ — 309.3 EN.m 
sim 90° 


F'- Design the Panelled Beam. B 1 


QL Direction. * Cover = 70 mm 
l = 750mm C = 750-70 = 680mm 


C.L.—C.lL.= 1.5 Mm =1500 mm 


B = 46 ts+b =6 «100+250 =850 mm B= 850 mm 


b mm 1. ~~ — 


6 
6-> ل > 5.63 =€ ,__ 309.310 /| ,€ = 680 
850 * 25 


6 
309.310 2 
As = 0.826 * 360 *680 ˆ 1529.6 AANA 
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Check A Smin. A Se 1529.6 mm 


Min b d= (0.225 Ve) bd = (0.225 « N25 ) 250 »*680 = 55 i 
Fy 360 


Ag, > Hn Û Take As= Ag, = 1529.6 mnê CE #138 


1 


Stirrup Hangers = (0.1 0.2) Ag = (148— 296 mrê) (2 $ 10 


Check Shear. 


134.6 kN 
¶ e = )0.24( س‎ = 0.98 N\mmê® 
Qq _ 25 _ 2 
= )0.70( 7 2.85 N\mm S.F.D 


3 
q, _ Par _ 134.6 *10 0.77 Mmm” 
bd 250 * 700 


“. d4 < dy 


.„ Use min. Shear RFT. 5 PE\mt 
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Draw Details of RFT. For the Beams. (B1, Bz) 
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Example. 


Data. 
F = 25 N\mmî , y= 360 N\mmîê 


F.C.= 2.0 kN\nî s L.L. = 2.0 RkN\nî 


Reg. 
@ Design the slab & Draw Details of RFT. 
@ Design the panelled Beam Bı 


& Draw Details of RFT. in elevation. 
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فكره المسأله . 


ممكن للتسهيل عند حساب الاحمال و تصميم كلا من البلاطه و الكمره 
اعتبار انه تم ضم الكمرتين المتجاورتين معا و اعتبارهم فى الحسابات كأنها كمره واحده . 


OL 


جوا "الم ها اا 
0.5 0.25 0.25 
Sec. (1-1) Sec. (1-1)‏ 
و ذلك أثناء حسابات الاحمال و التصميم فقط لكن عند رسم التسليح 
يجب ان نسلح على الشكل الاصلى ٠‏ لان هذا ما سيتم تنفيذه فى الحقيقه 


1 ۲ OL 


الو و لارو .مام ل اسا اوو واو ولت 
3.0 ` 
الس و۔السوم وو ای .ا ل ا وو و اواب 
3.0 
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C@C- Choose the Thickness of the Slabs. 
a, - Choose the Thickness of the Slab. ((g) 
S1 One way Lg= 3.5m ıy- 


t= 3500 = 116.6 mm 
8S 80 


= 3500 = 87.5 mm 
40 


Sg Cantilever Le= 1.5m 


(4q= 1500 = 150 mm 
10 


Take (tg) the bigger value t s=150 mm 


S4 Two way H.B. Lg= 8.90 m بإييم‎ 


8900 - 197? mm Î = 200 mm 
45 
Take Ît= 200 mm 


The Block (200 » 400» 150) 0 0 
h=150 mm — Feight of Block = 100 N ( 


400-4 
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Db-_ Get the Loads on the Slab 
For Solid Slabs. 


Ws =1.4(ts o + F.C.) + 1.6 L.L. 
Wg =1.4 (0.15« 25 + 2.0 (+1.6 (2.0) = 11.25 kN\m 


For Two way Hollow Blocks. 


WribT = [1-4 (ts5e + F.C.) +1.6 (L.L.) | (S*S') 


+1.4x«D h x (2S—-b) «5e + 1.4* ( Block JI (گ ) (ونن‎ 


“ WribT= [1.4 (0.05+ 25 +2.0) +1.6 (2.0) | (0.5«0.5( 
+1.4 (0.10.15 » (20.5-0.1)*25) +1.4 (100) ( £) = 2.69 
(kN \(5*2S)) 


For H.B. 


Use Marcus 


For S.5. 
Use C.P. 


لو ,و لج ر90 g8.‏ ساح ,1اس 
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Strip @ 


0 


Ws«S @ Wrib ا‎ 
11.25 «0.5 0.405.38 11.25 » 0.5 
= 5.62 kN\m 


= 2.15 kN\m = 5.62 kN\m 
IH.B. Is.s. 
چ ا ویس اپ‎ 
1.65 
Ig.B. l 1s.s. 4 


Ig.B.= IT I[,=(.10% Bt 


|0.50 
B=0.5 m , t=0.20m ٤ 


E 


0.05 
وا‎ 8 o5 , 2 02 0.20 أ‎ 
From Tables page 91 1 = 318 Sr a 
4 H.B.= (818*10 %0.6«0.2Û) = 1.2710 m 
3 3 
16.s. ے‎ 5 )٤s( ے‎ 0.5 )0.15( _ 1.4010 mî 


12 12 


I 10ء‎ 
„„, HB. _ 1.2710 0907 [sn 0.907 [ 
1 1.40 <1“ 2 
9.9. e 
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Me=-6.32 M, 


5.62 kN\m 2.15 kN\m 5.62 kN\m 

Im.B. Is.s. 

وو پل ووي ٠-٠‏ ہلا 

1.5 Î As 
8.90 8.90 3.5 63.15 10.04 
- 6.32) 2 ك ي‎ E 
E 0.907 Is.s. Iss. 0 . 0.907 Iss Is.s. 
Mı = - 15.45 kN.nm\0.5m 

15.62 
6.32 
0.79 
10.31 


Strip @ 


Cd Ws 
ws 0.35+11.25 
= 11.26 EN\m = 8.93 RN\m : 


5 يا 
7 1= أ او وا ووو يا ووا 
1 


12.656 


ا د 
U Ee‏ 


EEA 


ر 


24 ر 

IAL 

IIIS 
2222 


او وا وو و پاق راس 


ل 
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15.62 


6.32 
Strip (DD 
S'=0.5m 0.796 
10.32 
12.64 7َ 
Strip @ 
S'=1.0m 


Sec. D 5 ©. Mor = 15.62 kN.m\rib 
l=150mm: d=150-20 =130 mm» ©$ =500 ^" عرض الشريحه‎ 


6 
1 = ل 3.678 = و = 130 


15.62 «10° 2 
S8 = 0791 +360 +130 = 4121.95mm/ 0.5 m 


A - 195 - 843.9 m7 7 ) 8 £1 207 `( عدد زوجی‎ 


Sec. @ S.5 My, =6.32 kN.m\rib 
l=150mm: d=150-20 =130 mm» S$ =500 ^" عرض الشريحه‎ 


6 
6 = ل جد 5.78 =) چ س ,0 = 130 


6.32 «10° 2 


عدد زوجی (( mmî/ m 6 01 017٥‏ 326.98 - 1 ج 
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Sec.@® S.S. My, =6.0 nmi 
l=150mm: d=150-20 =130 mm » © =1000 ^ عرض الشريحه‎ 


6 
6 = ل ج 8.49 =€ چ و =C,‏ 130 


6.0 «106 2 . 
As - 0.826: 360 «730 2 105-2 mmm (5 P10 


Sec. @ H.B. Mor = 10.32 kN.m\rib 
l=200mm: d=200-30 =170mm »„ S8 =500 ^ عرض الشريحە‎ 


6 
6 = ل 5.917 =€ و 10.3210 =C,‏ 170 


ر2 10.32106 
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RFT. of the slabs. 


8.40 


© Copyright Eng. Yasser El-Leathy 2016 . All copyrights reserved. Panceclled Beams. 
Downloading or printing of these notes is allowed for personal use only. 
Commercial use of these notes is not allowed. (www.yasserelleathy.com ) Page No. 140 


Design of Panelled Beams. 


OL— Get the Dimensions of the beam. (D»t) 


Take D=-0.50m 


E n 
D- Get the Loads on the Slab. (Wan) 


UU __ Total Weight of Solid slabs f Total Weight of H.B. slabs 4 Total Weight of Panelled Beams 
MUU. TT 
Total area 


Wri : 
_ Ws ‘area(s.s.) + (g )*area(H.B.) 4 Total Weight of Panelled Beams 


Total area 


Wg *(LeLg¬ aeb) + (r) ا« 1.4 ا +)bء«a( ۾‎ (t-ts) (2L) « 5e | 


L*Lg 


WU ayy, _ L125 (2.412.4 8.98.9) + (G. ) (8.98.9) + 1.4» 0.60 (0.80 -0.16) [2.12.4126 


12.4 +12.4 


WwW 


LU. = 


— 12.83 kN\rîê 


© Copyright Eng. Yasser El-Leathy 2016 . All copyrights reserved. Panceclled Beams. 
Downloading or printing of these notes is allowed for personal use only. 


Commercial use of these notes is not allowed. ( www.yasserelleathy.com ) Page No. 141 


C - Calculate Ol’ B By using Grashoff. 


7 
7/7 7 
⁄ 7 
e 7 
7 ⁄ 
⁄ 7 
7 / 
7 /⁄ 
⁄ ⁄ 
⁄ ⁄ 
⁄ 

7 

1 4 
سسس 

7 

O 

7 


٤ 3 0 ٣ 
a 


W1 = 39.77 kN\m 


r mL _ (1.012.4 _ 
nt Lg (1.0) 12.4 
4 
a 7_7 _ ‰0 
1+1 1 (1.0) 
1 1 
حح _ ا کے‎ 0 
8 1+7“ 1+ (1.0) 
B 
CL=6.20 m 
= Wan. U * QC 6. 


= 12.83 + 6.20 x 0.50 


2 


12.4 
M = 39.77 8 — 764.4 kN.m © 
لج .12 ا‎ 
B.M.D. 
246.5 kN 764.4 kN.m 
S.F.D. 
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€ - Calculate the reduction Factor of the B.M. (š2 9) 
Sir 90 


۶ 
X= 3.5m: 5 =6.2m OB, = 8 3.0 „ 90° 50.80 


M, = 764.4 + sin 50.80 = 592.4 kN.m 
Sum 90 
F'- Design the Panelled Beam. B 
.“. Cover = 70 mm Symmetric 
l= 800mm Cd = 800-70 = 730mm 
C.L.—C.L.= 1.75 mM =1750 mm 


6 ts+D =6 «150+500 =1400 mm B=1400 mm 


b ت س .1 ت‎ 
K0 / 0 + 1 +500=1740mm 


730 = c1 C= 5.61 > ل‎ =6 
25 *1400 


6 
592.410 2 
As = Tes geo FT = 2729 mm 


B = 


Check Asmin As, = 3746.2 mm 


nin. b d= (0.226 7=) d = )0.225 كلا‎ ( 30 =1640.6 mrê 


As „> Hanh d : .Take As=As „= 3746.2 mm 8 p22 


1%22 4%22 


Stirrup Hangers = (0.1 0.2) Ag = (272 —¬ 544mrê) (6 %10 


Pancelled Bears. 
Page No. 143 


© Copyright Eng. Yasser El-Leathy 2016 . All copyrights reserved. 
Downloading or printing of these notes is allowed for personal use only. 
Commercial use of these notes is not allowed. (www.yasserelleathy.com ) 


Check Shear. 


q 246.5 kN 
ou = )0.24( ج‎ — 0.98 N\mm® 
2 S.F.D. 
ج (0.70) س‎ = 2.85 N\mm 
dq, = nee _ 246.5 «10 = 0.675 N\mn* .“. dg < y 


„„ Use min. Shear RFT. O P8\m 


Draw Details of RFT. For the Beam. 


SEE E . ® 


ا 


او n‏ 12.40 ا 


3%10 each Side 
2 $18 each Side 2 $18 each Side 


١ 2%22 each Side / 


2 $22 each Side 


3410 


2410 
Sec. (1-1) 10و2‎ 


41f22 
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Example. 


e 
ي‎ gğgŞ ووgÈŞĞŞ و‎ 


Data. 
خا‎ 25 N\mnî و‎ Fy = 360 N\mrî 


F.C.=1.5 kN\rî s L.L. = 2.0 kN\rî 


Reg. 
0 Draw a sketch For the reinforcement of slabs in plan. 


@ Design the panelled Beams B1, B>? 
& Draw Details of RFT. ian elevation. 
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Sketch For the reinforcement of slabs in plan. 


2.0 2.0 


تس ست ج ج 
فی اتجاه واحد فقط 


فى الاتجاهين 
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فكره المسأله . 
نصمم اولا شبکه الکمرات 81 حیث تکون مساحه الشبکه ( 8.0 *٭8.0) 
 gŞğ‏ ڇğض‏ 


3 8 e 


IIIIII: ی‎ 

7 ⁄ 

MLL 
/ 7 

7 0 0 

4 N ا‎ 


ثم نصمم شبکه الکمرات 82 حیث تکون مساحه الشبکه ( 12.0*٭ 12.0) 


Sa 0 


ج ص ص صي جح جح ص ص ص ي ج ي 
Lea ۰ e copyrights re ۰ Panceclled Beams.‏ اپا س © 
allowed for pers‏ ا 
a ) Page No. 147‏ لا e ed. a‏ ا n‏ 


@ — Choose the Thickness of the Slab. (ts) 
12.0 


ا ی ی ا 
S1 two way Lg= 3.0 صmıyۉq-ب -_ gس ٤‏ 


a 3000 = 66.6 mm 
S8 456 


S2 two way Lg= 2.0 m+! 


f, 2000 = 50.0 mm 
8S 40 


Sg One way Lg= 2.0 صm+ızyۉ3-‎ 


f, 2000 = 66.6 mm 
8S 80 


Take (tg) the bigger value t s= 80 mm 


b- Get the Loads on the Slab (Wg). 


Ws = 1.4 (tg o + F.C.) + 1.6 L.L. 
Wg =1.4 (0.08« 25 + 1.5 (+1.6 (2.0) = 8.10 kN\mî 


Design the Panelled Beam. B, 
12.0 


¬ 2.0 سم 2.0 ل0 وح‎ 
Cd— Get the Dimensions of the beam. (D>) ور س‎ 


Take D=0.25m 
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> e e OC Om e CLO. 
D- Get the Loads on the Slab. (Wan 
Wry = Ug + E TEIN! of Panelled Beams 
۰ AT 
1 . 4# مجموع أطوال الكمرات الداخلية ] (و _)) 0ا‎ [ 5 
Wau.= Weg + ا ی کی ا ی ی ج این کک ا‎ 
Lx*Ls 


WU = 8.10 + E ET = 9.93 RN\rê 


C - Calculate OL» B By using Grashoff. 


ج 2.0 n a‏ 2.0 س 
کک وج 8.0 )1.0( mm L‏ 2 
0 سے ا “A‏ س < جح 
mm Lg (1.0) 8.0‏ 
4 
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Cd—- Get the Loads on the Panelled Beam & Calculate the B.M. 


2.76 aed 
Ea 


WU = Ur LL * O 
= 9.93 %* 2.75 ×» 0.0 
= 13.65 kN\mr 


E LI 
10 1 


M = 13.65 + 80 E W1 = 13.65 KN\m 
س‎ 
B.M.D. 
g4g py 109.2 EN.m 
S.F.D. 
Sin O 


€ — Calculate the reduction Factor of the B.M. ( 


¥= 2.5m >  - 4.0m 


Sin 90 


Ong, = ZÎ „90° 56.26 


4.0 
M, = 109.2 + sin 56.25 _ = 90.79 kN.m 
Sim 90 
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F'- Design the Panelled Beam. B, 
“. Cover = 70 mm Symmetric 


t= 500mm CÛ = 500-70 = 430mm 


OG 


2 


2 


T— Sec. 


C.L.—C.lL.= 2.75 m =2750 mm 


B = 416 ts+D = 16 «80 +250 =1530 mm B= 1530 mm 


Kk+b e +250= 1850mm 


6 
6-> ل ج 8.82 =€ چ 10 || C,‏ = 430 


6 
90.7910 2 
As = Tasers 0 = 710.0 mm 


Check Asmin As, = 71.0 mm 


Min b d= (0.225 Feu) bd = (0.225 « 25 ) 250 +*430= 335.9 a 
Fy 360 


4s < Armd d “ Take As=-45 = 710.0 i 4 #16 
Stirrup Hangers = (0.1 0.2) Ag = (71 ¬ 142mrê) (2 $10 


Check Shear. 


54.6 kN 

¶ e = )0.24( ج‎ — 0.98 N\mm® 

dh, = (0.70) | = 2.85 N\mmî 
1.50 

d= Qrnar _ _64.6 »*10 0.507 Mmm “. dg < Yo, 


bd 250 + 430 


.„'. Use min. Shear RFT. (5 %8\m 
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Design the Panelled Beam. B?; 12.0 
(2.08.02.071 


7, 0 0 


7 GIIEEIEIIILILLLETLLEEEIILLL 7 


ك 011 


lL ر‎ 


QQ 


101 


1 
7 
1 
1 
7 
7 
7 
7 
7 
7 
4 
AZ 
WwW 
Vs 
1 
01 
0 


_ Weight of slabs + Total Weight of Panelled Beams B1: B2 
U E E E N e 
U. 


dt 
L*Lsg 
WU. = Ug*(L« Ls) + 1.4» ا‎ (t_t„( ]181 [جموع أطوال الكىرات‎ x5 + 1.4» م5« [نجموع أطوال الكمرات 82] (و)-)) ا‎ 
ڪچ کک‎ 
L * Ls 
W.._ = 0 (12*12 ) + 1.4% 0.25 (0.5-0.08) [28 + 2»8]»25 + 1.4» 0.25 (0.75 -0.08) [212+2:12]»25 
12.0» 12.0 
2 
= 10.87 kKN\mt 
© cai g. Yas: e thy اد ا‎ | use ed. Panceclled Bears. 
own owe ersona 
Comm ا سا ا ا‎ ed. (WY ellea iyo) Page No. 152 


C - Calculate QOL» B By using Grashoff. 


gggŞg‏ ججج 


4 


| آ1‎ 
OLB 


0 1 
EEE EZLLLZLLZLLZLLLZLLLLLLZLLLLZLZLZLLZLLZLZLZLLZLZLL 7 


1 ر 


RFR 
HE 


SNNNNNNNNNNNNN FS AUNT E 


§ 


SANNNNNNNANANNN ANANNN HS 


_ mL (1.0) 12.0 _ 
"= Lg (1.012.0 
4 
۳  _)( gg 


d- Get the Loads on the Panelled Beam 


& Calculate the B.M. 


C“M=65.0 m 


WU = Ur CL * O 


10.87 ¥ 5.0 x 0.50 


= 27.175 kN\mr 


W1 = 27.175 kN\m 


ا سمج 
لیے ا 


2 
M =27.175 x س‎ 489.15 kN.m 


B.M.D. 


163.05 kN 489.15kN.m 


S.F.D. وحم‎ 
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€ - Calculate the reduction Factor of the B.M. e 9 
90 


OB, = —_ £.0 „90° 30° 


¥= 2.0m 2 - 6.0m 


. O 
My, = 489.15 « SLO - 244.57 n.m 
Sim 90 


F"- Design the Panelled Beam. Bo? 


°. Cover = 70 mm Symmetric 


ك 
t= 750mm Û =750-70 = 680mm‏ 
C.L.—C.lL.= 5.0 m =5000 mm‏ 
B = 4 16 ts+D = 16 «80 +250 =1530 mm B= 1530 mm‏ 


K+ Db = 1.0 «+ E000 +250= 2650mm 


6 
6-> ل > 8.50 =0 , _ 247*10 /| ,€ =680 
1530* 25 


6 
244.57 *10 2 
Ag = 0 B2 GD GEO = 1209.5 mm 


Check As, As = 120.5 
ڪڪ‎ req. 


Hin. b d= (0.225 * Ve) bd = (0.225 „26 ) 250 »680= 531.25 mm 
Fy 360 


.“ 4s < rin d .:.Take As=48,= 1209.5 mn 5% 18 


Stirrup Hangers = (0.1-0.2) Ag = (120 ¬> 240 mnê) 
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Check Shear. 
163.05 KN 
— 0.98 N\mmê 


d 
dy 


3 
Qq- e _ 163.05 *10 — 0.96 N\ımm * Qqd <Q 
S٣ bd dı 250 * 680 . ۰ 


„„. Use min. Shear RFT. 5 $P 8\mt 


25 س )0.24( 


(0.70) i = 2.85 N\mm S.F.D. 
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Jg-Draw Details of RFT. For the Beams. 


Sec. (2-2) 
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Example. 


Data to be used in all the exzam. 
Fou = 25 MPas Fy, =420MPa,s F.C. = 3.0 KPa, L.L. = 1.0 KPa 
Block ( 200 * 400 * 200) Weight of Block. = 170 N 


For the gwen reinforced concrete hall shown in Fig.(1) It is required to : 
1- Design all slabs at level (+3.00) and (+ 6.00). 
2- Draw Details of reinforcement in quarter plan (scale 1:50) and cross section (scale 1:25) 


3- Design the panelled beams at level(+ 3.00). 
4- Draw Details of reinforcement of one of the panelled beams in elevation(scale 1:50) 
and cross section (scale 1:25) 


Hidden Beam (+6.00) 
tds HsSsHsSceHSslSeUSSL 


Sec.(4—-A4) 


4 2-Way Hollow 
Blocks Slab 


Width of 
Hidden Beam 


(1( .9 2 السu‏ رم6 ااا 
Plan at level (+6.00)‏ 


2—-Way Hollow 


Blocks Slab 
Plan at level (+3.00) 
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1- Design all slabs at level (+ 3.00) and (+ 6.00). 
1- Solid Slabs. fg = 2000 = 200 mn 
Ug =1.4 (0.20» 25 + 3.0)+ 1.6 (1.0) = 12.80 kN\m’ 


2- Two way Hollow Blocks. 
b= 0.1m = 0.4m 
S= €+ D= 0.4+0.1 = 0.5 m 


Wribr = [1.4 (ts So + F.C.) +1.6 (L.L) | (S*S') 


+1.4xD h x(2 S— Db) *« e + 1.4* ( Block JI ù) ( ( 


*. WribT= [1.4 (0.05«25 +3.0) +1.6 (1.0) | (0.5*0.5) 
+1.4 (0.10.20 » (20.6 -0.1)* 25) +1.4 (120) 0.4) =2.99 
(kN \(5*2S)) 


9S 0.5 
Two way Hollow Blocks slabs at levels (+3.00) and (+ 6.00). 
are the same. 


22 
ER 
1 
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Strip O i 0 e KS 


M = 10.75 kN.m\rib س“‎ 


d=-t-_ 40mm = 250 - 40 = 210 mm ل يوو ا‎ 


3.58 
.. 210 = C, || 10.75 10ء‎ 
25 * 500 


+ 0,=7.16 > J-6 10.75 EN.m\rib 


6 
A۸ M 10.75 *10 
gو=‎ a E EE TEE 
J E,d 0.826420 * 210 


2 
= 147.5 Mmm. \rib 


يتوزع حمل البلاطه على ال two cantilevers‏ 
أى يتوزع الحمل فى الاتجاهين كل اتجاه يل 0.5 


Camtilever Solid Slab. 


تعمل 70۳0۸ علی الكمره 
Me= 12.80‏ 12.80 * 0.5 
6.40 = ا Wg‏ * 0.5 ] 
2 لسم وا لسم ,وا 


Sec. D0 My, =12.80 kN.m\m 
ts=200 mm » d=200-20 = 180 mm 


6 
6 => 7.95 =,) ي _ 10ء 0گ C,|/‏ = 180 


25 * 1000 
A4 12.80 «10° 
. % 
S = Ta «420*780 = 204.9 mm / mı 5 #10\m 
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2- Draw Details of reinforcement in quarter plan (scale 1:50) 
and cross section (scale 1:25) 


Sec. (1-1) 
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3- Design the panelled beams at level (+3.00). 


Hidden Beam 


Get the total weight For the upper plan. EF 


Take O. W.(Hidden Beam) = 6.0 kN\m (U.L.) 


Post = 0.25* 0.25+*3.0+25+1.4 =6.5 KN 


a 2 aaa 


Total Weight = (zê) + H.B. area + 0.w. *Length + 4 Posts 


(Beam) (Beams) 


Total Weight = (598) (6»6) + 6.0 (6«4) +4» 6.5 = 600.56 kN 
Load From one Post ( P)= 6 = 150.14 kN (U.L.) 
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OL— Get the Dimensions of the beam. (b,t) 


Take D=0.25 m. 


=0.65m.‏ 1 س 


D- Get the Loads on the Slab. (W,,) sz. ST TESST 


JP) ۴ 
Ws * area (S.8.) + (5) » area (H.B.) + Panelled Beams 


(Wan) rı, — 
E Total area 


| 25 »)10ء4 () 0.20- 0.65( 0.25[ 1.4+ )6«6( ( ی ) + )2» 4(2 + 12.80 __ 
(6* 2) 4 - 10* 10 


= 15.25 kN\m 
C - Calculate QL » B By using Grashoff. 


mL _ (1.0010 ف‎ 
m Ly, (1.010 


2 


B = 0.50 2 


O1 = 1.0m / لالا‎ 


M2 = 3.0 m 
ا قو او واو و اس‎ 


a P= B P= 0.50 * 150.14 = 75.07 KN 
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@ P QP 


Ww, = Wan.* Mı «x @ w1 w2 w, 

= 15.25 * 1.0% 0.50 = 7.625 kN _Fg gig 
10.0 

Wo WUau.* 2 * OL 75.07 75.07 


7.625 | 22.87 | 7.625 


0 لوص .6اا 2.0 


— 15.25 *% 3.0 x 0.650= 22.87 kN\m 


2.0 ه‎ 
O 2 *90 =6 


oO 
M, = 405.6 « SSF _238.4 kN.m 
sun 90 


C =650-50= 600mm D= 250mm 


Sec. (D My, =238.4 kN.m R-Sec. E 
238.4 «10° 8 5 
600 ل > 0,=3.07 چ ر‎ =5 


6 
238.4 » 10 
As = THe «20 2600 = 1261.37 mem 


Check Asmin. Aş =1261.3mm 


req 


Hin. b d= (0.225 Feu) bd = (0.226 » 5 ( 250 «600 = 401.8 mm 
Fy 420 


As > Hymn} d ..Take As= Ag = 1261.37 mm 
req. req. 
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Torsion on Beans. 


75.07 75.07 
7.625 | 22.87 | 7.625 12.80 12.80 
Torsion Load‏ 
0 ل0 .6دا 2.0 0 ل6.0 2.0 
10.0 10.0 
148.7 168.96 12.8 


68.63 
T.M.D. چم‎ S.F.D. 
12.8 


bd 250 «600 


Ag = 170» 570 = 96900 mm 
Ao = 5 « Aon = 0.85 ±» 96900 = 5 ا‎ 


Pg = 2* 170+ 2+ 570 = 1480 mm 


{= Aen _ 96900 - 65.47 mm 
P, 1460 


25 ّ 

d,= (0.24)\1.5 = 0.98 N/mm 
q 25 ّ 
min = (0.06) \ 1.5 = 0.245 N/mm 


25 ٣ 
dumaz = (0.7) \ 7g = 2.85 N/mm 
2 
V+ Yé, = N 1.06 +2.87 = 2.60 N/mm < uma * O.k. 
d>,’ Zr, | <. Use RFT. For Shear + Torsion 
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Check IF stirrups 5 $10\m 2b 


are enough to resist Shear + Torsion 


@ Torsion. 


Jı = 220mm , Y,= 620mm , Aoh= 220» 620 = 136400 mm 


An Mi, S . Ast (25.6«10°( S 
2 ( 2) ( 96900) (420/1.15( 
0.» Aon (E) 


O Shear. . 


d e n As(E\Ss) “ 1.06 _ 098 Pn As (420/1.15 ( 
2 b Ss (250) S's 


By using 5 $10\m 2b Aو‎ = 0.397 و‎ 


n=2 , Se =Sg = 1900 = 200 mm 
Astr= 0.425 Sy, = 0.425 * 200 = 85.0 mrê 


As = 0.897 ود‎ = 0.397 +* 0 = 39.7 mm 
As = Aatr + Ag = 85.0 + 39.7 = 124.7 > $10 =78.5 mm 


outer 


Take RFT. of the slab. 8# 10 \m 


n=2 , 9= = Sg = 1000 = 125 mm 
Astr= 0.425 Sy = 0.425 +125 = 53.1 mnt 


م 24.8 د 125 ٭ء وون ے Ac = 0. 0s‏ 
کد » 0.397 = 2 0.3897 = و 


As = Ast + Ag = 53.1 + 24.8 = 77.9 < $10 =78.5 mm 
. O.K. 
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‘suwoaq p3]auvd a4} fo auo fo uawaoıxofutax Jo S10a3{ mou{ “p 


4 
CEE gu L'E6rI = yoag * 481921 = i 48 = Sy 


Ge 5. ا‎ 
۴ Ry Ta 18y = 4 


2 OCP 
UW p°626 = 1y س ت‎ ) 
٤ 02#) (081 * 9'82) 


‘s0 7D0Uu1pn36uOT 


Exarmwple. a 


Sec. (Y-Y) 


اج( ,4إا 4.,0 


F.C.+ L.L.= 2.5 kN\mê Horizontal Projection 

Reg. 

(@) Design all Slabs & Draw RFT. in plan. 

@) Design the panelled Beams & Draw RFT. in elevation. 
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@) Design the Slabs as Solid Slabs. 


S1 two way Lg= 4.0m 


t_— 4000 — 88.9 mm بيجي‎ 
yT 


mm‏ 88.9 = 4000 و 
45 


Sg Cantilever Le= 1.5m 


(4= 1500 = 150 mm 
10 


Take (ts) the bigger value و‎ 150mm 


b- Get the Loads on the Slab (Wg). 


Wgp =1.5 (0.1525 + 2.5) =9.37 kN\mî 
Wg =1.5 (0.15% 25 + 2.5 » Cos 26.56) =8.98 kN\mê 
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C- Get the Load Factors @, B 
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d- Take a strips in the slab (at the Load direction ) 
And then Get (B.M.) on the Slab & Design the slab. 


Strip (D 


او ا zz‏ gحخح‏ ادن ا 
10.1 10.1 


1 شریحه أفقیه فی بلاطه ماظه‎ 
4.40 
10.1 Cos 26.56 = 9.03 10.1 Cos 26.56 = 9.03 
3.93 
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d- Take a strips in the slab (at the Load direction ) 
And then Get (B.M.) on the Slab & Design the slab. 


Strip (DD 


B Wsh 
: 0.35 +9.3? 
0 و ۶ل‎ = 3.28 8 
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لیو ړپ لیر پ لیر ل ہا 


3 3 
1 pL 3.28 + 4.0 5 8.74 


wLI® 1.884.04.477“ 
_ 1.88+4.0+4.47 _ 26 
4 24 24 


24 24 
Equation of M, 
0.0 +2 M, (4.47 + 4.0 ) + M, (4.0) = -6 (6.26 + 8.74) 


41.30 41.30 M,=-4.30 kN.m. 


9 


9.03 9.03 


3.93 


4.30 4.30 


© Copyright Eng. Yasser El-Leathy 2016 . All copyrights reserved. Panceclled Beams. 
Downloading or printing of these notes is allowed for personal use only. 
Commercial use of these notes is not allowed. (www.yasserelleathy.com ) Page No. 173 


Sec.D My, =9.03 ENm\m 
s=150mm» d=150-20 =130 mm » B -1000 ım" عرض الشريحە‎ 


6 
6 = ل ج 6.84 = ج کا |0 = 130 


9.03 «10° TS : 
As = Tazgsse0 <r = 233.6 mr (510\0 


Details of RFT. For the Slab. 
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Details of RFT. For the Slab. 
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@ Design of Panelled Beams. 


Or,‏ .4ص 


N 
[L = 4.47 +4.0 + 4.47 =12.94 ™ رار‎ 


ك 14 
ر 


ا0 اس ص0 اس ص0 ا 


C— Get the Dimensions of the beam. (Dst) 


Panelled Bears. 
Page No. 176 


Take D=0.25m 


(_ Ls _ 12940 _ 
Tg = a = 0.808 mı 


D=0.25m| Î =0.85m 
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= 11.44 kN\mrê 


9.37» 16.0 + 8.98 «115.08 + 1.4 (0.25 (0.85 -0. 15) [412.94 ] 265 ( 
131.08 


Total area 


Wshs« HL. area + Wsi *Inclined area + Pamnelled Beams 


حه 
8 
۾ أ ھ٠‏ 
0 
5| < 
ہا 
[ 
8 8 


Total area 
131.08 mًˆ 


Inclined area 
115.08 mٌ 


Horizontal area 


= 4 [2+1.26+2»4.185+ 17.88 [ 
115.08 mً 


Inclined area 


D- Get the Loads on the Slab. (W qn) 


C - Calculate Ol’ B By using Grashoff. 


p_ mL _ (1.0) 12.94 _ 
mM Ly, (1.012.94 


د 


0 
0 
0 


ڪڪ 
MLz2= 3.68 1m 0 EN,‏ و L1 =4.23m‏ 
۱ ر WU = Wr * L1 * O‏ 
٠‏ 0.50 4.235 ¥ 11.44 = 
kN\mt‏ 24.22 = 
Wo = Wr, * L2 * O‏ 


= 11.44% 3.68 ¥ 0.50 
— 21.05 kN\m 


N 


ا 


لح 2سا 
لجو یړ لو م ېپ لی یړ ا 
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ا وا چ ودا 


7 ا اھ ا ا ي i“‏ 
147.86 

& 7 

۱ WM 


€ - Calculate the reduction Factor of the B.M. (Sz 0) 


Sin 90 


X= 4.47 m , = 6.47 m 
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F— Design the Panelled Beam. B 


Cover = 70 mm Symmetric 


ELBE Cd = 850-70 = 780mm L- Sec. 


C.L.—C.lL.= 2.0 m = 2000 mm 


B = 46 ts+b =6 «150+250 =1150 mm B= 1150 mm 


ست س 1.0 سے b‏ 


780=C, 396.07 «10° 
25 *1150 


396.07 +10 2 
As = Taree sg a7 = 1707.6 me 


6 = ل ج 6.64 = پل چ 


Check Asmin As = 1707.6 mm 


req 


HMnin. b d= (0.225 * ر‎ bd = (0.225. ۰ 2 -) 250 «780 = 609.3 mrê 
y 


As, > Hin} d ..Take A-a : 6 mnt 2 


Stirrup Hangers = (0.1 0.2) Ag = (170 ¬ 340 mrê) E | 
4 A910) 10 


Check Shear. 


0 


5 
(0.24) ج‎ — 0.98 N\mmê 2 


S.F.D. 
2 
i = )0.70( ت‎ — 2.85 N\imm 
q _ mam _ 132.25 «10 0.67 Nmm® .“. qd, < 3 
8S bd 250 * 780 
CU 


„„ Use min. Shear RFT. 5 P8\m 
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Jg-Draw Details of RFT. For the Beam. 


0.85 
7 #18 
ا‎ 
0.259 
Sec. (1-1) 
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Note. 


اذا احتجنا حساب ال ۲۸07۸٤70‏ المصمم عليه القطاع و یسمی .1ن۷ 


٠ 


For R¬— Sec. 
C„.- 2 Fou ab 
¬ و‎ 5e 


Fv, As‏ خا 
5s‏ 


2 Fou. ob = U « 
From E b = 5 As 


C 8 


IF 


IF d <0.1d 
take dQ = 0.1d 
`. Mor. =A, 9 (d-¢) 
"Mur. =A, u 
. Mor =A, F, ر‎ )1- 


.Î Mu. = 0.826 A, FE, d 


For T-Sec. | 2 
3 
the same as R—sec. dad 
but with B ر‎ 
C.= 2 Fou 
3 E 
s 
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9.0 
ا .~~ =0 .3 ~n‏ )0 و 


|> 4 700 
0 06 4 
4418 ا 
ا ا 1 
250 
Sec (1-1)‏ 


Data. 
کا‎ 25 N\mmî 27 = 360 N\mmrî 
F.C. = 1.5 RN\m L.L. = ?? kN\m 


Reg. 
Calculate the maximum Live Load Could be applied 


to the roof. 
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B 
1 


4%18 


20ا 


2 
As=- 4418- 1018 mm 


C.L.— C.L. = 3.0m = 3000mm 


16tg+D =16»100+250=1850 mm B-=1850 mm 


K+ D 1.0 « 000 +250= 2050mm 


Calculate Mur. 


Ce=T 3 4 1 00 
Fu o B= H.A 80 
5 T ا‎ 1018 mnî 


ا 60م لہ 


(2) )d) )1850( = )1018( (360 


2 
2 
3 
. L= 15.5 mm < 0.1d T*, C= 0.1d = 65 mm 


.. My.ı.= 0.826 Ag FE, d = 0.826 «1018 » 360 »650 = 1967631 2 


“.| Mygr=196.76 kN.m. 
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C - Calculate OL» B By using Grashoff. 


9.0 
m L (1.0) 9.0 3.0 “3.0-“3.0¬‏ 
ا ا ی 0 اد ے د 
m Lg, (1.0) 9.0‏ 
4 
4 
0.50 = ا کے 


Sin O 
Sin 90 


€ - Calculate the reduction Factor of the B.M. ( 


= 4.5m 


Og, = 3-2 „90° 60° 
1" 45 


X= 3.0m + 


2 ° 
Maeg.= WeL „ sro - Mor, 
83 SIT 90 
2 ت‎ 0 
W:9 „ SIM6O — 196.76 EN.m. > WU = 22.44 N/m 
3 Sum 90 
WU = 22.44 = Wak O * Ol = WU 3.0 «+ 0.5 = 14.96 N/m 


= Total Weight of Panelled Beams 
yT 


L«*L 


b(t-t) [2+L+2« Ls] *5 
Ways [14s e+ F.C)+1.6 (L.L)] ı4 bÊ E +2 1 s04 
14.96 = 4 (0.1+25+1.5( +1.6 (Z.L) | +1.4] 0.25 (0.7-0.1) [2*9.0+2*9.0 ]»* 25 [ 
9.0» 9.0 


“| L.L.=4.39 kN\rÊ 
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Example. 
B1 (250*600) 
L1 =7.0 m 
B2 (300*700) 
L2 =5.50m 


Deflection of beams B, و‎ Bs? 


Reruaired. 


Find the amount of concentrated load will act on each beam. 


Solution. 


الحمل ۲۶ سیتوزع على الکمرتین 82 & 81 


Bı P1 Bz Pz 


ا ي ي أ و ا 
“P1 + P2 = P =100 RN‏ 


= 0 
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3 = 
B1 (250*600) [1= 1.25 20.60 4.5*10 


3 
Bz (300*700) [g2  0.30+*0.70  8.57*10 
12 


e P2 1 Pz (5.5) 


1687.9 P1 
E 


From 0 & @ 
P1 =20.3 KN | | P2 = 79.7 EN 
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Example. 


1— Design the slabs & draw details of RFT. in plan. 
2- Design Beam B1 & draw RFT. in elevation. 


3- Design Beam B2 & draw RFT. in elevation. 
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يتوزع حمل البلاطه على two cantilevers J|‏ 
أى يتوزع الحمل فى الاتجاهين كل اتجاه ي ل 0.5 


Slabs. 


Strip (@) as | ا کک‎ 
0.6 WsT 0.5 WsT eas! sR | ei 
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RFT. of Slabs. 
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Pamelled Beams B1 


4 


Strip (DMD 


0.5 WsT 0.5 WsT 0.5Wsp 0.5 WsT 


ITIL 
ÎR, Rs 


س س 
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o.w.+ R1 


O0.WU. O0.W. 


KRESS وان‎ e 
9.0 


% 


5 
XX 4 


<% 


o.w. __0.w.+ R2 0.W. 


,ووا ق و داعي و مان kK‏ 
9.0 


S.F.D. 


Rz2B 
AM 


ا اي e‏ 
9.0 


T.M.D. ١ 


الكمره العموديه عليها ستمنعها من 


الدوران عند هذه النقطه 
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Edge Beam. Bz 


Srp @ شک‎ 


ÎR 


R1B 


0.W.+R 


Mr yT 


MrT 
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Example. 


= 1.25 —-2.50-—¬1.2 


2ZZ 


LLLLALLLA LA 


الل 


الل 
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—= 1.252.501.255 


B ws 

ای)0 6 ا 
.1 
XA,‏ 
.1 


Strip @ 


° سے 
مق ل 


امج0 ,5 qgĞögöĞسملال‏ 50 2ل 50 .2سا 


P 
Wg B Ws 
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RFT. of the slab. 


1.25-22 .50—-= “1.25 


© Copyright Eng. Yasser El-Leathy 2016 . All copyrights reserved. Panceclled Beans. 
Downloading or printing of these notes is allowed for personal use only. 
Commercial use of these notes is not allowed.  (www.yasserelleathy.com ) Page No. 196 


Pamelled Beamn. 
Load Dist )i0۸ لان الكمرتين فى المنتصف فمن الممكن حساب الاحمال عن طريق‎ 


1.25 1.25 
E EEE 


5.0 
1.25 
2.90 5.0 
1.20 


1.25 2.50 1.25 


e e 2‏ د اک کے 
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CAEN 


2 
2 
4 


Cam 


ر 


eee 
SN WENE 


لجل 6 لجل 65 سا 


UU kN/m 


wall‏ س 


W=0.w.+y Ws +Y ا‎ 


span 
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